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Размещенное изображение


1. IHean ocBOEHUST TUCHUILIHHBI

K oCHOBHBIM HeJAM OCBOCHUS JHUCUUIUIMHBI  «XOJOJWIBHBIE U
TEIJIOHACOCHBIE YCTAHOBKMY CJIEAYET OTHECTH:

— (hopMupoBaHHe 3HAHUN O COBPEMEHHBIX MPUHIIMMAX, METOJIaX U CPEJICTBAaX
MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS XOJIOIUIBHBIX U TEIJIOHACOCHBIX YCTAaHOBOK,
WCIIBITAHUM U KOHTPOJISL UX TEIJIOTEXHOJOTHUECKUX TTapaMeTPOB;

— M3y4YeHHE CHOCOOOB TMOBBIIIEHUS 3(PPEKTUBHOCTH AKCILTyaTalllH,
MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS XOJIOIUIBHBIX U TEIJIOHACOCHBIX YCTAaHOBOK,
BbIPAa0OTKAa HABBIKOB Y CTYJIEHTOB CaMOCTOSITENIbHO (OPMYJIUPOBATH U peEIIaTh
3a/1a4u IPOCKTUPOBAHUS U KOHCTPYUPOBAHUS TEIJIOMCIIOIB3YIOIMIHUX YCTAHOBOK.

— TMOATOTOBKAa CTYAGHTOB K  JEATEJIBHOCTH B  COOTBETCTBHUH C
KBATM(PUKAIIMOHHON XapaKTEPUCTUKON OakaiaBpa Mo HAMpaBIEHUIO, B TOM YHUCIIE
dbopMHupOBaHWE YMEHUN MO BBISBICHHIO HEOOXOIAMMBIX YCOBEPIICHCTBOBAHHUMN U
pa3paboTke HOBBIX, Oosee d(P(PEKTUBHBIX METOJOB MPOCKTUPOBAHHS W
KOHCTPYUPOBAHUSI XOJIOIUIIbHBIX U TEIJIOHACOCHBIX YCTAHOBOK.

K ocHOBHBIM 3aayaM OCBOCHUS JUCHUIUIMHBI «XOJIOJUIBHBIE U
TEIJIOHACOCHBIE YCTAHOBKMY CIEAYET OTHECTH:

— BbIpabOTaTh HABBIKU Y CTYAEHTOB CAMOCTOATENBHO (HOPMYIUPOBATH 33a4H
MIPOCKTUPOBAHMS U pacueTa XOJOAWIbHBIX U TEIJIOHACOCHBIX YCTAHOBOK;

— HAYYUThb MBICIIUTh CHCTEMHO Ha MPHUMEpPaxX IMOBBIIICHUS SHEPreTUYECKON
3G (HEKTUBHOCTH  XOJOIUIBHBIX W  TEIMJIOHACOCHBIX YCTAaHOBOK C yYE€TOM
TEXHOJIOTUYECKHX, IKOJIOTHIECKUX U SKOHOMUYECKUX (haKTOPOB;

— HAy4YWThb AaHAJIM3UPOBATH CYLIECTBYIOIIME METOAbl  ONTUMH3ALUU
XOJIOMUIBHBIX ¥ TEIUIOHACOCHBIX YCTAaHOBOK, pa3pabaThiBaTh M BHEIPSTH
HEO0OXOIMMbIC U3MEHEHHS B UX CTPYKTYPE C TIO3UIINN TOBBIMIEHUS 3G ()DEKTUBHOCTH
U SHEprocOepexeHus;

— 1aTh WH(OpPMAIMIO O HOBBIX METOJAaX MPOCKTUPOBAHMS XOJOIUIBHBIX H
TEIMJIOHACOCHBIX YCTAaHOBOK B OTE€YECTBEHHOU U 3apyOeKHOW MPAaKTHUKE, pa3BUBAThH
CIIOCOOHOCTH OOBEKTUBHO OIICHUBATh MPEUMYIIECTBA U HEIOCTATKU TaKUX
METO/IOB, KaK OTE€UECTBEHHBIX, TaK U 3apyOeKHBIX;

— HAyYUTh aHAJIU3UPOBATh PE3yJbTaThl pacyeTa XOJOJWIbHBIX W
TEIJIOHACOCHBIX YCTaHOBOK, MPOU3BOJIUTH MOWCK ONTHUMHU3AIMOHHOTO PEIICHUS C
MOMOIIBIO BCEBO3MOXHBIX METO/IOB.

2. Mecto qucunmiuabl B ctpykrype OOII 6akanaBpuara

HuciumumHa «XO0NOAUIbHBIE W TEIJIOHACOCHBIE YCTAaHOBKH» OTHOCHUTCS K
9qucly Mpo(ecCHOHANBHBIX Y4YeOHBIX JAWCHUIUIMH IO BBIOOPY OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OaKaiaBpHara.

«XO0JOIUIBHBIE U TEIIOHACOCHBIE YCTAHOBKW)» B3aUMOCBS3aHA JIOTUYECKU U
COJIEPKATEIbHO-METOIUYECKH CO CIEIYIOIMMHU JUCHMIUIMHAMUA M TMpaKTUKaMu
OOII:

— TexHonOrMYeCKrne YHEPrOHOCUTENIN U IHEPTOCUCTEMBI IPEATIPUSITHIA:



— TenmmomaccooOMeHHOE 000PYAOBAHUE MTPEITPUITHIA;

— TennosHepreTuuyecKkne CUCTEMBI IIPOMBILUIEHHBIX NIPEAIIPUATHN;
— YcTaHOBKHY U1 TpaHCHOPMAIINH TEIUIa U MPOLECCOB OXJIAXKICHUS;
— DHEPreTUYeCKUi KOMIUIEKC ITPOMBIIUICHHBIX TPEANPUATUN;

— DKCIUTyaTalys TEIUIOIHEPIETUYECKUX YCTAHOBOK U CUCTEM.

3.  IlepedeHb mIaHMPYeMbIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUIIMHE
(M0oayJ110), COOTHECEHHBbIE C IVIAHUPYEMbIMHU Pe3yJIbTATAMHU 0CBOCHMSI
o0pa3oBaTeIbHOM NMPOTrPaAMMBbI

B pesynbrate OCBOCHHS JUCHMIUIMHBI (MOAYJSI) Y  OOyYaroIIuxcs
q)OpMI/Ip}IIOTCH CICAYIOIHUC KOMIICTCHINN W  OOJIZKHBI OBITH JAOCTUTHYTBI
CIICAYIOIINE Pe3yNbTaThl OOyUYCHUS KakK 3Tan (GOPMHUPOBAHUS COOTBETCTBYIOIIHUX
KOMITIETCHINN:

Kon B pe3yabrare ocBOeHUs IlepeyeHb MIaHNpPYyeMBbIX Pe3yJbTATOB
KOMIIeTEeHIIUN o0pa3oBaTe/ibLHOI 00y4YeHus 0 TUCHUILINHE
NMPOrpamMMbl
o0yuarouuiics 10JKeH
00J121aThH
OIIK-3 crioco0eH 3HATh:

JEMOHCTPHUPOBATH e OCHOBHBIE METOJbl OpraHU3ALNHI

MIPUMEHEHHUE OCHOBHBIX METPOJIOTHYECKOT0 00eCeueHuUs

Croco00B MOTyUeHus, TEXHOJIOTHUECKUX MPOIIECCOB

npeoOpa3oBaHus, yMeThb:

TpaHCIoOpTa U e OpraHu3oBBIBATh METPOJIOTUUECKOE

HCITOIb30BAaHUS TEILIOTHI o0ecreyeHre TEXHOIOTMUECKUX

B TCIITTOTCXHUYICCKUX IIPOLIECCOB IIPH HCIIOIb30BaHUN TUIIOBEIX

YCTaHOBKax 1 CUCTCMax METOJI0OB KOHTPOJISI PEKUMOB pabOTHI
TEXHOJIOTHYECKOro 000pyA0BaHuUs

BJIA/IETh:
e Merogamu opraHusanuu

METPOJIOTHUECKOr0 00ecreueHust
TEXHOJIOTMUECKHUX MPOIIECCOB MPU
HCIIOJIb30BAHUU TUIIOBBIX METOIOB
KOHTPOJISI pEKUMOB pabOThI
TEXHOJIOTHYECKOTO 000pYy10BaHHUSI

[1K-3 CriocoGHOCTD K 3HATh:

BBITIOJIHEHUIO PACUETOB U e MeToapl OCBOEHUS U JJOBOJIKH
noctpoenuto cxem OITJ] TEXHOJIOTUYECKUX IIPOLIECCOB
MIPU UCIIOJIb30BAHUU yMeTh:
THUIIOBBIX METOI0B e [IpoBOANTH OCBOCHHE U JOBOJKY
TEXHOJIOTMYECKUX IPOLIECCOB
BJIA/IETh:
e Metonamu npoBeAeHHs paboT Mo
OCBOCHHIO U JOBOJKE TEXHOJIOIMYECKUX
IPOLIECCOB
[1K-4 Croco6HOCTh K 3HATh:
pa3paboTke




MEPOIPHUATHI 110 IHEPTO- e MeTtoapl NPOBEAEHUS TUIIOBBIX,

U pecypcocOepekeHUI0 IJIAHOBBIX UCIIBITAHUI U PEMOHTOB
Ha OITJI TEXHOJIOTHYECKOro 000pyI0BaHus,
MOHTQXHBIX, HAJIAIOYHBIX U ITyCKOBBIX
pabot
yMeTh:

e OO0ecneunBaTh NPOBEJCHUE TUIIOBBIX,
IUIAHOBBIX UCTIBITAHUIA 1 PEMOHTOB
TEXHOJIOIMYECKOro o00py10BaHus,
MOHTa)KHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabot

BJIA/IeTh:

e MeToaaMu NPOBEICHHS THIIOBBIX,
IUIAHOBBIX UCIIBITAHUIA M PEMOHTOB
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
MOHTaXKHBIX, HAJIQJIOUHBIX U ITyCKOBBIX
pabot

4. CTpyKTYypAa U coAepKaHue TUCHUILINHBI

OO6miast TpyI0€MKOCTh AUCIUIIMHBI COCTaBJsieT 4 3a4eTHbIC €IUHUIIBI, T.C.
144 axaneMuuecKkux 4acoB (M3 HUX 12 yacoB — JIEKIIUH, 12 daca — MpaKTHYECKUE
3aHsATUA, 120 yacoB — caMocTosiTeNbHas paboTa CTyJCHTOB).

CtpykTypa U colep)KaHUE€ NUCHUIUIMHBI «XOJOAWIbHBIC M TEIJIOHACOCHBIE
YCTaHOBKM» 10 CPOKaM M BHUJIaM paboThl oTpakeHbl B [Ipunoxxenun 1.

Conep:xanue pa3aejaoB JUCUUIINHbBI

JleBATBIH ceMecTp

Tema 1. BBenenue

[Ipenmer, 3amaum W cojepKaHUE AUCHUIUIMHBL. PoJib XOJNOAUIBHBIX U
TEIJIOHACOCHBIX YCTAaHOBOK B paboTe TEIIOHEPTeTHUYecKoro komiuiekca PD.
OcHoBHbIE TepMHHBI U onpeaeneHus. Kiaccupukanus XOJOAWIBHBIX U
TEIJIOHACOCHBIX YCTaHOBOK.

Tema 2. IlpuHuunbl padoThl X0J0AWIbHONH MAIIUHBI

OcCHOBHBIC TIOHSATHS, CBS3aHHBIC C PAOOTON XOJIOAWILHONM MamuHbL. Cxema
KOMIIPECCHOHHOI'O IHUKJIA OXJIAXKJACHUS. TE€OpETUUECKUM UMK OXJIaXKJICHUS.
Peanbublii muka oxaaxacHus. OneHka 3QpGEeKTUBHOCTH UKJIA OXJIAXKICHHUS.

Tema 3. OCHOBHBIE 3JIEMEHTHI X0JI0AUJIbHOH MAILIMHBI

Komnpeccop. Kommpeccopbl mnopinHeBbie. PoOTalMOHHBIE KOMIIPECCOPHI
BpaieHus. CrnupanbHbiii komnpeccop SCROLL. BUHTOBBIE KOMITPECCOPHI.

Konpaencarop. KonaeHncaropsl ¢ BO3AYIIHBIM OXJaxaecHueM. KonaeHncatopsl ¢
BOJISIHBIM OXJIaxkaeHueM. Mcnapurens. Bentuiarop. Peryinarop noroka.

Tema 4. PadoTa X0,10AMILHOH MAIIINHBI
PaGora xojoawnpbHOM MaIIMHBI B PEXHME TEIUIOBOro Hacoca. Paborta
4



XOJIOAUJILHON MaIllMHBI TPU HU3KOM TEMIIEPATYPE OKPYKAIOILIEro BO3IyXa.

Tema 5. IlpuHUMOIMAJbHBIE CXeMbl XOJOAHJIbHBIX LEHTPOB €
XO0JIOAWIBHBIMU MAIIHHAMH C BO3AYIIHBIM OXJIa:KI€HHEM KOHIEHCAaTOPOB

OOHOKOHTYpHasi MNPUHUMIIMAIBHAS CXE€Ma XOJIOJWIBHOTO IEHTpa C
MOHOOJIOYHBIMU  XOJOJWJBHBIMU  MallMHAMU  HApY>KHOM  yCTaHOBKH.
OAHOKOHTYpHAasl IPUHIMIHAIBHAS CXEMa XOJIOAMIBHOTO LIEHTPA C XOJIOIUIbHBIMU
MallMHAMU BHYTPEHHEW YCTAaHOBKM U BBIHOCHBIMU KOHAEHCATOPHBIMH OJOKaMHU.
OAHOKOHTYpHAas MPUHLIUIIHAIIbHASA CXeMa XOJIOAWIBHOTO EHTPA ¢ MOHOOJIOYHBIMHU
XOJIOAWIBHBIMU  MalllMHAMU  BHYTPEHHEW  YCTaHOBKH.  JIByXKOHTypHas
OPUHIIMITHATIBHAS CXeMa XOJOIUIBHOTO IEHTPa ¢ MOHOOJIOUYHBIMU XOJIOAUIbHBIMU
MalllMHAMU Hapy>KHOW YCTaHOBKHU.

Tema 6. TepmoguHAMHUYECKHE OCHOBBI TEIJIOBBIX HACOCOB

HUctopuss  co3maHms  TEIUIOBBIX  HacocoB. OOnacTh  IMPUMCHCHHS.
TepMoanHaMUueCcKuid [HUKI TeIIOBOro Hacoca. Kiaccudukanus TenaoBbIX
HacocoB. KoMIIpecCHOHHBIE TEIIOBBIE HACOCHI. TEMIOMCIONIB3YIOMINE TEIUIOBBIC
HAcOCHI. MICTOUYHUKM TEIJIOTHI.

Tema 7. OTonuTeNbHBIEC TENJIOHACOCHBIC YCTAHOBKHU

OronuTenbHbIE TEIJIOHACOCHBIE YCTAHOBKU. YCJIOBUS SKOHOMUYHOCTH
MIPUMEHEHHUS TEIJIOBBIX HacocoB. PacdeT u monbop 000py10BaHMS TEIIIOHACOCHBIX
YCTaHOBOK.

Tema 8. llpuMeHeHHE TENMJIOHACOCHBIX YCTAHOBOK B TEXHOJOTHMYECKHX
npoueccax

[lepcnexkTBHBICE 00JIACTM TPUMEHEHUS TEIUIOHACOCHBIX YCTAaHOBOK B
MPOMBIIIIIIEHHOCTH. OCOOEHHOCTH TEXHOJIOTHYECKHUX PEXUMOB TpoliieccoB B THY.
TenaoHacoCHbIE CYIIUIIbHBIE YCTAHOBKH.

5. O0pa3oBaTresibHbIC TEXHOJIOTHHU

Mertonuka npenoAaBaHusl JUCHUILIAHBL «XOJIOJWIbHBIE U TEIIOHACOCHBIE
YCTAaHOBKM» M pealv3alusl KOMIIETEHTHOCTHOTO TIOAXO0Ja B H3JI0KEHUH U
BOCIIPUATHHM MaTepualia mpeaycMaTpuBaeT UCIOIb30BaHUE CIEIYIOMUX aKTUBHBIX
¥ UHTEPAKTUBHBIX ()OPM MPOBEJICHUS TPYINOBBIX, MHIUBUAYATbHBIX, &y TUTOPHBIX
3aHATUI B COYETAHMHM C BHEAYJUTOPHON paboTON ¢ 1enbi0 (HOPMHUPOBAHUS U
pa3BUTHS MPOo(ecCHOHATBHBIX HABBIKOB 00YYaIOIUXCSI:

— MOJTOTOBKA K BBIMOJHEHHUIO IPAKTUYECKUX padOT B ayIUTOPHUSIX By3a U Ha
MOIIHOCTSIX NPEANPUSITUI-TaPTHEPOB;

— MOJATrOTOBKA, MPEACTABICHUE U O0CYXJECHNUE MPE3CHTAIIUN HA CEMUHAPCKUX
3AHATUSX;

— UCIOJIb30BAaHUE HMHTEPAKTUBHBIX (OpPM TEKyIIero KOHTpoJis B (opme
ayIUTOPHOT'O U BHEAYAUTOPHOT'O UHTEPHET-TECTUPOBAHNS;



— IIPOBEJECHUE MACTEP-KIACCOB AKCIEPTOB M CHELUUAIMCTOB MO METOJaM
pacuera U IpOECKTUPOBAHUS XOJIOJUIIBHBIX U TEIJIOHACOCHBIX YCTAHOBOK, a TAKKE
3¢ (HEKTUBHBIX METOOB IKCIUTyaTaIlM! TEIJI0IHEPTETUIECKOT0 000y T0BAHMSL

VY nenbpHbIN BeC 3aHIATUI, TPOBOJAUMBIX B MHTEPAKTUBHBIX (hopMax, ONpeiesicH
IJIaBHOM 1I€JIbI0  00pa30BaTEIbHONM MPOTrpaMMbl, OCOOEHHOCTBbIO KOHTHMHIEHTA
oOy4Yaromuxcsd U COAEep>KaHUEM TUCUUIUIUHBI «XOJOJUIbHBIE U TEIJIOHACOCHBIE
YCTAaHOBKM» M B IIE€JIOM IO AUCUHUIUIMHE cocTaBisieT 50% ayIuTOpHBIX 3aHSATHIA.
3aHATUS TPAKTUYECKOTO TUIA COCTABISIOT 33% OT 00beMa ayIUTOPHBIX 3aHATUM.

6. OueHovHbIe cpeaCcTBA JJIsl TEKYLEro KOHTPOJIsSI YCIeBaeMOCTH,
NPOMeKYTOYHOM aTTeCcTAIMH N0 UTOraM OCBOEHUS JUCIHUNIMHBI U Y4eOHO-
MeTOAMYecKoe ohecreyeHue cCaMoCTOATEIbHOI padoThl CTYIEHTOB

B mnpouecce 0o0yueHHMs HUCHOIB3YIOTCS CJEAYIOUIME OLIEHOYHbIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIUI:

- IOJATOTOBKA M BBICTYIUIEHWE HA CEMHUHApPCKOM 3aHATHH C MPE3CHTALHEH U
oOcyxneHneM Ha TeMy «TernoHacoCHblE YCTaHOBKM B CHUCTEMaxX OTOILICHUS»
(MHAMBUTYATIBHO JJIS KAX0TO 00y4aromerocs).

OueHouHbIE CpEJICTBAa TEKYLIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3aJaHus B (popMe OJaHKOBOrO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, AJI1 KOHTPOJISI OCBOEHUS OOYyYAIOIMMUCS Pa3/esioB JUCIUILINHBL,
3alATa OTYETOB 110 MPAKTUYECKUM 33IaHUSM.

OOpa3siupl TECTOBBIX 3aJaHMM, 3aJaHUNA PACUYETHBIX pPabOT, KOHTPOJIbHBIX
BOIIPOCOB M 3aJaHUN JUI MPOBEACHUS TEKYILLEro KOHTPOJS, IPUBEIACHBI B
MIPUJIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIf MPOBeIeHUS MPOMEKYTOUYHON ATTeCTAlNHU
00y4aIuXcs Mo JUCHHUILINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHLUI ¢ YKa3aHUEM ITanoB UX GopMHUPOBaHMS B
npouecce 0CBOCHUA 00pa30BaTeIbLHOM IPOrPaMMBbI.
B pe3yabTarte 0ocBOeHHMS JUCHUILINHBI (MOAYJIs1) GOpPMUPYIOTCS CJIeyIOLIne

KOMIIETeHIUU
Kona B pe3ysbTaTe ocBOeHHs 00pa30BaTeJbHOM POrPaMMBbI
KOMIIeTEHIIUH o0yJamuiics 10JKeH 00J1a1aTh
OIIK-3 CHOCOOEH  JE€MOHCTPUpPOBaTh  INPUMEHEHHE  OCHOBHBIX  CIIOCOOOB

MOJIyUCHU, npeo6pa3013aHH51, TPAHCIIOPTAa U HCIIOJIb30BaHHA TCIIJIOTHI B
TCINIOTCXHUYCCKHUX YCTAHOBKAX M CUCTEMAX

[1K-3 CriocoOHOCTh K BBINOJHEHUIO pacueToB U noctpoeHuto cxem OILJ] mpu
MCIOJIb30BAHUH THUIIOBBIX METOJIOB
[1K-4 CnocobHOCTh K pa3paboTKe  MEpPONpUSTHH 1O  JHEPro- u

pecypcocOepexxenuto Ha OI1J]




B nporecce ocBoenust 00pa3oBareabHON MPOrpaMmbl JaHHbIE KOMIIETEHIINH, B
TOM YHCJIC UX OT/AEIbHbIE KOMIOHEHTHI, (HOPMUPYIOTCS TO3TAIMHO B XO/I€ OCBOCHUS
OOy4YarOIMMMHUCS JUCUUIUIMH (MOJyJIei), MPAaKTUK B COOTBETCTBUHU C Y4E€OHBIM
MJIAHOM U KaJICHIapHbIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue noka3areJieil 1 KpUTEpHEeB OLICHUBAHUS KOMIIETeHIUIA,
(opMupyeMBIX 10 HTOraM OCBOEHMS M CUUILIHHBI (MOYJIs1), ONMUCAHUE KA
OlLleHMBAHUA

[Tokazarenem OLICHUBAHUL KOMHCTGHHI/Iﬁ Ha Ppa3JIMYHBIX OJTallaX HX

q)OpMI/IpOBaHI/IH ABJIACTCA JOCTHUKCHUCEC O6y‘ia}0HlPIMPICH IIAHUPYCMBIX
pe3yJIbTaTOB OOYy4YEHUS 110 AUCHUILIMHE (MOYIIIO).
OIIK-3 - crmoco0eH JEMOHCTPUPOBATh TMPUMEHEHHE OCHOBHBIX CIOCOOOB IONYYCHHS,
npeoOpa3oBaHus, TPAHCTIOPTA U MCTIOIB30BAHUS TEIJIOTHl B TEIJIOTEXHUYECKUX YCTAHOBKAX M
cucTeMax
Kputepuu onennBanus
Ouenka
Ouenka
«X0pouio» Onenka
Onenka «yJI0BJIETBOPH
(3auTeHoO) «OTJMIHO»
n «HEy/10BJIETBOPHUTEJ TeJbHO» - (3a4Teno) wn
oKazarelib
bHO» (HE 3aYTEeHO0) (3a4TeHo) WiIn .
N NMOBBIEHHBI BbICOKHI
WIN OTCYTCTBHE HU3KOI .
il ypOBeHb YPOBEHb
copMHPOBAHHOCTH YPOBEHb
0CBOEHUA O0CBOEHUS
KOMIIeTeHIIU 0CBOEHUA
KOMIIETEHI[H | KOMIIeTEeHIIUHN
KOMITeTEeHITUHN "
3HATh: OO0yuaromuiics OO0yJaromuics O6yuatomuiic | OOydaromuics
OCHOBHEBIE JEMOHCTPUPYET JEMOHCTPHUPYET 1 JEMOHCTPHUPYET
METO/IbI TIOJIHOE OTCYTCTBUE HEIIOJIHOE JIEMOHCTPUpPYE | ITOTHOE
OpFaHI/I3aIH/H/I HJIM HEJOCTATOYHOC COOTBETCTBUEC T 4aCTHU4YHOC COOTBETCTBHUEC
METPOJIOTUYECKO COOTBETCTBHEC . CHCIIYIS)HII/IX COOTBETCTBHUC C.He)ly}vOHH/IX
J1 HUX 3HAHUU: HaHUU: JI nux HaHUU:
ro obecredenns | SCAYIOMIX 3 3 ClICALyTom 3
OCHOBHBIE METOBI OcHoOBHBIE 3HAHHU: OCHOBHBIE
TEXHOJIOTHYECKHU OCHOBIHLLE
OpraHu3alu METO/IbI METO/IbI
X TPOIECCOB p 1t a a
METPOJIOTHYECKOT0 OpraHu3aIuu METO/IbI OpraHu3aIuu
obecrieueHus METPOJIOTMYECK | OPraHM3alMH | METPOJOTUUECCK
TEXHOJIOTHYECKUX oro METpPOJIOTHYE | Oro
MIPOIIECCOB obecrnieueHus CKOTO obecrieueHus
TEXHOJIOTHYECK | OOECIIEYEHHs | TEXHOIOTHYECK
HUX IIPOLECCOB. TCXHOJIOTMYC | UX MPOLIECCCOB,
Homyckarotcst CKHX ¢BOOOIHO
3HAYHTEIILHBIE MPOLIECCOB, onepupyer
OIIHNOKH, HO npuoope-
HPOSIBIISIETCS JIOITyCKAOTCS




HEAOCTATOYHOCTh | HC3HAYUTCIIBbH TCHHBIMU
3HAHWMH, 110 PATY | Bl OIIHOKH, 3HAHUSIMHU.
MoKazaTesei, HETOYHOCTH,
oOyyaromuiics 3aTpyAHEHUS
HUCIIBITHIBACT npu
3HAYHUTCIIbHBIC AHAJIMTUYCCKN
3aTPyAHEHUS TIPU | X OIepanusix.
OTEpUPOBAHUU
S3HaHUAMHU IIPU
HX TIepeHoce Ha
HOBBIC CUTYyalluU.
yMeTh: OO6yuarommiicst He OO6yuarommiicst | Obyuaromuii | OOygaromuncs
OpraHu3oBbIBaT | yMeeT WU B JIEMOHCTPUPYET | Cs JIEeMOHCTPUPYET
b HEI0CTaTOYHOU HETIOTHOE JNEMOHCTPHUPY | TIOJHOE
METPOJIOTHYECKO | CTEEHH YMEET COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBUE
e obecrieueHne | OpraHU30BHIBATH CIICAYIOTITIX COOTBETCTBHUE | CIIEIYIOIINX
TEXHOJIOTUYECKU | METPOJIOIHYECKOe yMEHUil: CIENYIOUMX | YMEHMH:
X IPOLECCOB obecrieyeHne OpraHu3oBbIBaT | YMEHUMN: OpranuzoBbIBaT
npu TEXHOJIOTUIECKHUX b Opranu3oBbl | b
WCTIOJIB30BAaHUH | TIPOLIECCOB IPHU METPOJIOTHYECK | BaThb METPOJIOTHYECK
THUTIOBBIX UCTIOJIb30BAHUHT oe o0ecrieYeHrne | METPOJIOTHYE | O¢ 0OeCIeYeHUe
METOIOB THIOBBIX METOJIOB TEXHOJIOTUYECK | CKOE TEXHOJIOTUYECK
KOHTPOJIS KOHTPOJISI p&)KUMOB | UX MPOIECCOB o0ecrieueHre | UX MPOLECCOB
PEKUMOB paboThI npu TEXHOJIOTHYE | TIPH
paboThI TEXHOJIOTUYECKOTO UCTIOJIB30BaHUU | CKHX UCTIOJIb30BaHU U
TEXHOJIOTUYECKO | 000PYI0BaHUS THUTIOBBIX MPOIIECCOB TUTIOBBIX
ro METOIOB npu METOIOB
000pyI0BaHUS KOHTPOJIS UCTIOJIB30BaH | KOHTPOJIS
PEKUMOB WU TUTIOBBIX | PEKHUMOB
paboThI METOIOB paboThI
TEXHOJIOTUYECK | KOHTPOJIS TEXHOJIOTUYECK
oro PEKUMOB oro
o0opyaoBaHus. | pabOTHI 000pyTOBaHUA.
Homnyckatorcs | rexHonoruue | CBOOOIHO
3HAYHUTEIBHBIC | CKOTO orepupyer
OmMnOKH, 000pyIOBaHU | MPHOOPETEHHBI
MIPOSIBIISICTCS . YMEHUs MU YMECHHSMH,
HE/IOCTaTOYHOC | OCBOCHBI, HO | IPUMEHSIET UX B
Th YMEHHM, IO | JIOIYCKAIOTCS | CUTYaIHsIX
pany HE3HAYUTENb | MOBBIIICHHON
nokasareJei, HBIC ONIMOKH, | CIIOKHOCTH.
OOyJaromuicss | HETOYHOCTH,
UCTIBITHIBAET 3aTpyAHCHUS
3HAYHUTENbHbIE | TIPU
3aTpyAHCHUS AHATUTHYECK
npu ux
ONIEPUPOBAHUU | ONIEpAITHSIX,
YMEHHUSIMU TIPH | TIEpEHOCE
UX TIEPEHOCEe HA | YMCHHI Ha
HOBEBIC HOBEIE,
CUTYaIIUH. HECTaHIaPTH




bIC CUTYyalluH.

BJIA/IETh:
Mertonamu
OpraHH3aIiH
METPOJIOTHYECKO
ro ooecreYcHus
TEXHOJOTMYCCKH
X TIPOIIECCOB
npu
HCIIOJIE30BaHUHI
THIIOBBIX
METO/IOB
KOHTPOJIS
PEKHMOB
paboThI
TEXHOJOTHYECKO
ro
o0opy10BaHUS

OO6yuaromumiicst HE
BJIQJICET WIH B
HEJI0CTaTOYHOU
CTETICHH BJIAJICCT
METOAaMHU
OpraHu3aIuu
METPOJIOTHYECKOTO
obecrnieueHus
TEXHOJIOTHIECKHUX
MPOIIECCOB MPHU
HCIIOJIb30BAHUHT
THUIIOBBIX METO/IOB
KOHTPOJISI PEKUMOB
paboThI
TEXHOJIOTHIECKOTO
o0opyaoBaHus

OOyyvarormmiics
BIIaJICET
MeToAaMu
OpraHH3aIiH
METPOJIOTHYECK
oro
obecrnieueHUs
TEXHOJIOTHYECK
UX MPOIIECCOB
npu
HCIT0JIb30BaHUH
THIIOBBIX
METOJIOB
KOHTPOJIS
PEKHMOB
paboThI
TEXHOJIOTHYECK
oro
o0opyI0BaHUS
B HETIOJTHOM
o0BeMe,
JIOTTYCKAIOTCS
3HAYHUTEIIbHBIC
OIIIMOKH,
MIPOSIBIISETCS
HEJI0CTaTOYHOC
Th BJIaJICHUS
HaBBIKAMH I10
pany
IoKa3aTelei,
OO6yuarommmiics
HCIIBITHIBACT
3HAYHUTEIbHBIC
3aTpyIHEHUS
pH
MPUMEHEHUN
HAaBBIKOB B
HOBBIX
CUTYaITUSAX.

OOyuaromuit
Csl YACTHYHO
BJIQJICCT
METOJIaMU
OpTraHu3aIuu
METpPOJIOTHYE
CKOTO
obecrieyeHus
TEXHOJIOTHYE
CKUX
MIPOIECCOB
npu
UCIIOJIb30BaH
WU THIOBBIX
METOJIOB
KOHTPOJIS
PSKUMOB
paboThI
TEXHOJIOTHYE
CKOTO
00opynoBaHU
s, HABBIKU
OCBOCHBI, HO
JIOTTYCKaIOTCS
HE3HAYUTEITh
HBIC OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUYECK
ux
orepanusx,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaH/IapPTH

bIC CUTyallnH.

OO0yuarommiics
B IIOJIHOM
00BbeMe BIIaJIcCT
METOIaMH
OpTraHu3aIuu
METPOJIOTHYECK
oro
obecrieueHust
TEXHOJIOTHYECK
UX MPOLIECCOB
npu
HCIIOJIb30BaHUH
THIIOBBIX
METOJIOB
KOHTPOJIS
PEKUMOB
paboTsl
TEXHOJIOTHYECK
oro
o0opyaoBaHus,
CBO0OOIHO
MPUMEHSIET
MOJTyYCHHBIC
HaBBIKHU B
CUTYaIUSIX
MMOBBIIIICHHOM
CII0’KHOCTH.

ITK-3 - C1ocoOHOCTH K BBIMOJIHEHHIO pacdyeToB U noctpoenuto cxem OII/] npu ucnonb3oBanuu

THUIIOBBIX MCTOJ0B




3HATD: OO6yuaromuiics OObyuarommiica | O0yvarommii | OOy4aromuiics
MeTo bl JIEMOHCTPHUPYET JIEMOHCTPUPYET | CA JEMOHCTPHUPYET
OCBOCGHUS U MOJIHOE OTCYTCTBHUE HEMOJIHOE JEMOHCTPHUPY | TIOJTHOE
JOBOJIKH WM HEJJOCTATOYHOE | COOTBETCTBUE €T YaCTUYHOE | COOTBETCTBHE
TEXHOJIOTHYECKH | COOTBETCTBUE CJIETYFOIINX COOTBETCTBHUE | CIIEAYIOIIUX
X TIPOLIECCOB CHEAYIOIMX 3HAHUM: | 3HAHUM: CIEQYIOINX | 3HAHWM:
METOJIbI OCBOCHHSI U | METOJIbI 3HAHUU: METO/IBI
JIOBOJIKH OCBOCHUS U METO/IbI OCBOCHUS U
TEXHOJOTHYECKHIX JIOBOJIKU OCBOCHUS U JIOBOJIKU
MIPOIIECCOB TEXHOJIOTUYECK | IOBOJIKH TEXHOJIOTHIECK
WX MPOILIECCOB. | TEXHOJOTHYE | UX MPOLIECCOB,
Jomyckatorcst CKHX CBOOOJTHO
3HAYUTENbHbIE | MPOLIECCOB, orepupyer
OLIMOKH, HO PUOOPETEHHBI
MIPOSIBIISICTCS JOTYCKAIOTCA | MU 3HAHUSIMU.
HEJ0CTATOYHOC | HE3HAYUTEIIb
Th 3HAHUH, TIO HBIE OINOKH,
pany HETOYHOCTH,
MOKa3aTeNe, 3aTpyIHEHUS
oOydaromuicss | mpu
UCTIBITHIBACT AHATUTUYECK
3HAYUTCIIBHBIE | UX
3aTpyIHEHUS omepanusx.
pu
OTIepUPOBAHUU
3HAHUSMH TIPH
UX MepeHoce Ha
HOBBIC
CUTYaIlUH.
yMeTh: OOyyaromumiics He Oobyuarommiics | O0yvarormmii | OOy4aromuiics
[TpoBoaWTH yMeEeT WU B JIEMOHCTPUPYET | CA JIEMOHCTPHUPYET
OCBOGHHUE U HEJ0CTaTOYHOM HEMOJIHOE JEMOHCTPHUPY | TIOTHOE
JTIOBOJIKY CTCTICHH yMEET COOTBETCTBHUE €T YaCTUYHOE | COOTBETCTBHE
TEXHOJIOTUYECKH | MMPOBOJUTH OCBOCHHUE | CIEAYIOIINX COOTBETCTBHUE | CIIEIYIOIIUX
X TIPOLIECCOB W IOBOJKY YMEHUM: CIIEIYFOIIINX YMEHUM:
TEXHOJOTHYECKHIX MIPOBONTH YMEHHI: MIPOBOIUTH
MIPOLIECCOB OCBOCHUE U MIPOBOJIUTH OCBOCHHUE U
JIOBOJIKY OCBOCHHUE U JIOBOJIKY
TEXHOJIOTUYECK | IOBOJKY TEXHOJIOTHIECK
WX MPOIIECCOB. | TEXHOJOTHYE | MX MPOIECCOB.
Jomyckatorcst CKHUX CBo0OomHO
3HAYUTENbHbIE | MIPOIIECCOB. OnepupyeT
OLIMOKH, YmMenus pUOOPETEHHBI
MIPOSIBIISIETCS OCBOCHBI, HO | MU YMEHUSIMH,
HEJ0CTAaTOYHOC | JIOMYCKAIOTCS | MPUMEHSET UX B
Th YMEHHUIA, IO | HE3HAUUTENb | CUTYaIUAX
pany HBIE OIIUOKH, | TOBBIIICHHON
MOKa3aTeNei, HETOYHOCTH, | CIIOKHOCTH.
oOydJaronuics | 3aTpyIHEHUS
UCTIBITHIBACT npu
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3HAUUTEIbHBIC | AHAJMTUYECK

3aTpyIHEHUsA 150:¢

npu OTeparusx,

OTIEPUPOBAHUH | TIEPEHOCE

YMEHUSIMU TIPH | YMEHUI Ha

UX TIEpEeHOCe Ha | HOBBIE,

HOBBIE HECTaHAAPTH

CUTyalu. bIC CUTyallHH.
BJIA/IETh: OObyyaromuiics He Obyuvatomuiica | O6yuarommii | OOyyaromuiics
Metonamu BJIaJIeeT WIH B BJIasIeeT CSl YaCTMYHO | B MIOJTHOM
MIPOBEACHUS HEI0CTaTOYHOU METOAAMHU BJIaJICET o0beMe BiIajeeT
pabot no CTEIICHH BIIa/IeeT IIPOBEICHUS METOAaMHU METOAAMHU
OCBOCHHIO U METOAaMHU pabot o NPOBEICHUS | IPOBEACHUS
JOBOJIKE poBeeHUs paboT OCBOEHUIO U pabot 1o pabot 1o
TEXHOJIOTUYECKH | TI0 OCBOCHHUIO U TOBOJIKE OCBOCHHIO U | OCBOCHUIO U
X MIPOLIECCOB JIOBOJIKE TEXHOJIOTUYECK | JOBOJIKE JIOBOJIKE

TEXHOJIOIT'MYCCKUX HUX IIPpOUECCOB B | TCXHOJIOIU4cC TEXHOJIOI'MYECK
IIPOLIECCOB HETIOJTHOM CKHUX UX IPOLIECCOB,

o0BeMeE, MPOIIECCOB, CcBO0OOIHO

JIOMYCKAI0TCS HaBBIKU OpUMEHSET

3HAYUTCIIbHBIC OCBOCHBI, HO IMOJTYy4YCHHBIC

OLINOKH, JIOITyCKAIOTCS | HaBBIKH B

IMPOABJIACTCA HE3HAYUTCIIb CUTyalusax

HE/I0CTaTOYHOC | HbI€ OIIMOKH, | HOBBIILICHHON

Th BJIaJACHUA HETOYHOCTH, CJIOKHOCTHU.

HaBBIKAMU 110 3aTpyAHEHUS

pany pu

rokasaresei, AHATUTHYECK

OOyuarommiicst | ux

UCTIBITHIBAET orepanusx,

3HAYUTCIIbHBIC MEPEHOCE

3aTpyAHEHUS YMEHUH Ha

pu HOBEIE,

PUMEHEHUN HECTaHAApTH

HaBBIKOB B bIC CUTyallnH.

HOBBIX

CUTyalusx.

IK-4 - Ctoco6HOCTB K pa3pabOTKe MEPOIIPUATHIN TTO SHEPTO

- 1 pecypcocoepexxenuto Ha OI1J]

3HATh:

Metonabl
MPOBEICHUS
THUIOBBIX,
IUIAHOBBIX
UCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKO
ro
obopymoBaHus,

OO6yuarommmiics
JIEMOHCTPHUPYET

ITOJIHOC OTCYTCTBHUC
WK HEAOCTATOYHOC

COOTBCTCTBUC

CHEAYIOIINX 3HAHUM:
METObI IPOBEACHUS
THUMOBBIX, MIJTAHOBEIX

HUCIIBITAHUU U
PEMOHTOB

OO0yuarommiicst
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE

o (14% 011117 0.4
3HAHWUH: METOIBI
MIPOBEICHUS
THIIOBBIX,
TUIAHOBBIX
HCITBLITAHUIN 1

OOyJaroruit
cs
JIEMOHCTPUP
yer
YJaCTHIHOE
COOTBETCTBH
e
CIEQYIOIINX
3HAHUU:
METOIBI

OO0yuarormmiics
JEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIEAYIOLINX
3HAHWUH: METOJIBI
MPOBEACHUS
THUIIOBBIX,
TUIAHOBBIX
HUCHIBITAaHUN U
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MOHTa)XHBIX, TEXHOJIOTUYECKOTO PEMOHTOB NPOBE/ICHUS | PEMOHTOB
HAJTaJIOYHBIX U obopyoBaHus, TEXHOJIOTHYECK | THIOBBIX, TEXHOJIOTHIECKO
MYyCKOBBIX pa0OT | MOHTAXXHBIX, oro TUTAHOBBIX ro
HAJTaJIOYHBIX U 000pyOBaHUs, | UCTIBITAHUN | 00OPYIOBaHHUS,
MyCKOBBIX pabOT MOHT)KHBIX, U PEMOHTOB | MOHTQXXHBIX,
HAJIAJIOYHBIX U | TEXHOJIOTUYE | HAIAJIOYHBIX U
My CKOBBIX CKOTO ITyCKOBBIX
pabor. obopynoBan | pabor,
Jomyckatorcs usl, cBOOOIHO
3HAYUTENIBHBIE | MOHTQXHBIX, | ONIEPHUPYET
OIINOKH, HAJTAJOYHBIX | MIPUOOPETECHHBI
TIPOSIBIISICTCS Y TIYCKOBBIX | MH 3HAHHSIMH.
HEJOCTaTOYHOCT | paboT, HO
b 3HAHWI, 11O JIOITYCKAKOTC
pany 1
rokazarteJei, HE3HAYNTeIh
oOydJarmuiics | Hble
UCTIBITHIBACT OIINOKH,
3HAYUTENbHBIE | HETOYHOCTH,
3aTpyTHECHUS 3aTpyTHCHUS
npu npu
OTIEPUPOBAHUN | AaHATUTUIECK
3HAHUSIMH IIPH | UX
UX [IEPEHOCE Ha | OIeparfusx.
HOBBIC
CUTYaIINH.
yMeTh: OO6yuarommiics: He OO6yuarommiicss | OOy4aroruii | OO0yuaromuiicst
ObecrieunBaTh | yMEeT WIH B JIEMOHCTPHUPYET | Cs JIEMOHCTPHUPYET
MIPOBEICHUE HEJ0CTaTOYHOM HETOJTHOE JIEMOHCTPHD | TIOJTHOE
THUTIOBBIX, CTETICHH YMEET COOTBETCTBHUE yeT COOTBETCTBUE
TJTAHOBBIX obecrieunBaTh CJICTYFOTITHX YaCTHYHOE [ (S13% 0111704
UCTIIBITAHUHN U MpOBeICHUE YMEHHIA: COOTBETCTBU | YMEHHII:
PEMOHTOB THTIOBBIX, IJIAHOBBIX | 00ECIIeYHBATh e obecrieunBaTh
TEXHOJIOTUYECKO | UCTIBITAHUN U MIPOBEJICHHE CIEIyIOMINX | MPOBEICHUE
TO PEMOHTOB THTIOBBIX, YMEHHIA: THUIIOBBIX,
00Opy/OBaHUsA, | TEXHOJIOTHYECKOTO TUTAHOBBIX obecreynBar | MIAHOBBIX
MOHTa)KHBIX, obopyToBaHus, WCTIBITAHUN U b UCTBITAHUN U
HAJIaJI0YHBIX U MOHTaKHBIX, PEMOHTOB MPOBEJICHUE | PEMOHTOB
ITyCKOBBIX pa0OT | HAIAIOYHBIX U TEXHOJIOTHYECK | THIOBBIX, TEXHOJIOTHYECKO
MTyCKOBBIX paboT oro TUTAHOBBIX ro
00Opy/I0BaHUs, | UCTIBITAHUK | 00OPYIOBAaHHUS,
MOHTa)KHBIX, U PEMOHTOB | MOHTQXXHBIX,
HaJQJIOYHBIX U | TEXHOJIOTHYE | HAJQJOYHBIX U
My CKOBBIX CKOTO MTyCKOBBIX
pabor. obopynoBan | paboT.
Jormyckatorcst usl, CBo06o1HO
3HAYHUTENBHBIC | MOHTaXHBIX, | OTIEPUPYET
OLINOKH, HAJIQJOYHbIX | IPUOOPETEHHBI
TPOSIBIISICTCS U IIyCKOBBIX | MU YMEHUSIMH,
HEJOCTaTOYHOCT | paborT. MIPUMEHSIET UX B
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b YMEHUH, 110 YMeHus CUTYyaLHsAX
pany OCBOEHBI, HO | MOBBIILIEHHOM
MOKa3aTeleu, JIOTYCKAIOTC | CIOKHOCTH.
oOywaronuiics | 4
UCIIBITHIBAET HE3HA4YMTEIb
3HAYUTENIbHbIE | HbIE
3aTpyIHEHUs OLIMOKH,
npu HETOYHOCTH,
OIIEpUPOBAHUU | 3aTPYyAHECHHUS
YMEHUSAMH MPU | TIpH
UX [IEPEHOCE Ha | AaHAJIUTHUYECK
HOBBIE ux
CUTYallUN. ornepauusx,
IepeHoce
YMEHUH Ha
HOBBIE,
HECTaHJapTH
bl€
CUTYallUN.
BJIAJETh: OOyuaromuiicst He OOyuatomuiics | O6yuaronmii | OOyuaronuiics
MeTtonamu BJIAJICET WIH B BJIQ/I€ET CSl YaCTUYHO | B ITOJIHOM
IIPOBEJICHUS HEJ0CTaTOYHOU METOJaMU BIIa/ICET o0beMe BiIajeeT
TUIIOBBIX, CTETEeHHU BIaJICET POBEJCHUS MeTOJIaMuU MeTo/laMu
MJIAHOBBIX MeToAaMu TUIIOBBIX, IIPOBEJEHUS | IPOBEIEHUS
UCIBITAHUN U MIPOBEIEHUS TIJIAHOBBIX TUTIOBBIX, TUTIOBBIX,
PEMOHTOB TUTIOBBIX, IJIAHOBBIX | UCIIBITAHUHN U TJIaHOBBIX MJIAHOBBIX
TEXHOJIOTUYECKO | UCIIBITAHUMN 1 PEMOHTOB WCTIBITAHUN | UCTIBITAHUH U
ro PEMOHTOB TEXHOJIOTMYECK | U PEMOHTOB | PEMOHTOB
00Opy/I0BaHuUsl, | TEXHOJIOTHUYECKOTO oro TEXHOJIOTHYE | TEXHOJIOTUYECKO
MOHTAKHBIX, o0opy10BaHus, 000pyI0BaHUs, | CKOTO ro
HaJIaJI0YHbIX U MOHTaKHBIX, MOHTaKHBIX, o0opyaoBaH | 000pyIOBaHMUS,
MTyCKOBBIX pa0OT | HAIAIOYHBIX U HaJlaJ0YHbIX U | U4, MOHTaXHBIX,
ITyCKOBBIX paboT ITyCKOBBIX MOHTa)KHBIX, | HaJaJO4YHbIX U
pabot B HaJaJ0YHbIX | IIyCKOBBIX
HEMOJHOM U IIYCKOBBIX | pabor,
00BeEME, pabor, CBOOOIHO
JIOTTyCKatoTCA HaBbIKU MIPUMEHSET
3HAUUTENIBHBIE | OCBOEHBI, HO | ITOJIyYE€HHBIE
OLInOKH, JIOTIYCKalOTC | HaBBIKH B
IPOSIBIISETCS A CUTYaIUsIX
HEJI0OCTaTOYHOCT | HE3HAYUTENb | MOBBIILIEHHOM
b BIIAJICHUS HBIE CJIOKHOCTH.
HaBBIKAMH 110 OIINOKH,
pany HETOYHOCTH,
MoKa3aTelieu, 3aTPyIHEHUS
OOyuatomuiicss | mpu
UCIIBITHIBAET AHAJIMTUYECK
3HAQUUTENIbHBIE | UX
3aTpyAHEHUS onepanusx,
npu IepeHoce
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IpUMEHEHUN yYMEHUH Ha
HaBBIKOB B HOBBIE,
HOBBIX HECTaHAAPTH
CUTYaLUsX. bl€
CUTYyaIHH.

[[lxanel oOLIEHUBAaHUS PE3yJHTATOB MPOMEXKYTOUYHOM aTTeCTallUM M HX
OIMCaHUE:

dopMa NPOMeKYTOUHOM ATTECTANMM: IK3AMEH.

[TpomexyTouHast aTTecTanusi oOydaromuxcs B opMe dK3aMeHa IPOBOJIUTCS
M0 pe3yjbTaTaM BBIMIOJHEHHUS BCEX BUIOB Y4eOHOUM pabOThHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOM TUCHUIUIMHE (MOAYJII0), TP ATOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYLIErO KOHTPOJIA YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTENEHU JTOCTHXKEHHSI 00y4YaloIUMHUCS TUIAHUPYEMBIX pPEe3yJIbTaTOB OO0YUYEHHUS IO
JTUCHUIUIMHE (MOYJI0) TPOBOJIUTCS TPErojaBaTeieM, BEAYLIUM 3aHATHUS 10
JUCHUILIHHE (MOIYJII0) METOJIOM 3KCIIEPTHOM OLleHKHU. [10o nToram npomMeKyTo4HoM
aTTeCTallUk 1O JUCHUIUIMHE (MOJYJIO) BBICTABIAETCS OLIEHKA «OTJIHMYHOY,
«XOPOILO», KYAOBIETBOPUTEIHHO» HIIU «HEYJOBIECTBOPUTEIBHO.

K mpoMexyTouHOW — arrecTaluv  JONMYCKAKOTCA  TOJBKO  CTYACHTHI,
BBITIOJTHUBILIME BCE€ BUJBI y4eOHOM pabOThl, NPEAYCMOTpPEHHbIE paboueit
nporpaMMoi MO JUCHMUIUIMHE «XOJOJWIbHBIE U TEMJIOHACOCHBIE YCTAHOBKH
(mpouuIM MPOMEXYTOUHBIA KOHTPOJIb, BBIMOJHWIM BeCh OOBEM 3aJlaHMil Ha
CEMUHAPCKUX 3aHITHUSAX, BEICTYTUIIM C JIOKJIQJIOM Ha CEMHUHAPCKOM 3aHSTHH )

Ixana oueHuBaHuA Onucanue

BrimonHensl Bce BuIBI  y4eOHOW pabOThI, MPEeAyCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYJIEHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUM,
YMEHUM, HABBIKOB TMPUBEJICHHBIM B TaOMWIaX MOKa3aTeseH,
o OTIepUPYET MPUOOPETCHHBIMU 3HAHHUSIMHU, YMEHHUSMHU, HaBBIKaMH,
RO MPUMEHSECT MX B CHUTYyaIlUSAX IOBBIIICHHOW CIOXHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS] IPU AHATIMTUYECKUX OINEpalusX, NEPEeHOCe 3HAHUM U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

CrTyneHT TMOKa3blBae€T JIOCTATOYHBIN YypOBEHb TEOPETUUYECKUX H
MPAKTUYECKUX 3HAHHMA, CBOOOJHO OMEPUPYET KaTeropHualbHBIM
Xoportio anmapaToM. YMeEeT aHaJIM3UpoBaTh MNPAKTUYECKHE CHUTYallMH, HO
JIOTMYCKaeT HEKOTOphle MOrpemHOoCcTH. OTBET MOCTPOEH JIOTUYHO,
MaTepuall U3J1araeTcsi FpaMoTHO.

CryneHT 1NOKas3bplBa€T 3HAHUE OCHOBHOIO  JIEKIMOHHOTO H
Y 10BIETBOPUTEIILHO
[IPAaKTUYECKOr0 MaTepuana. B oTBere He Bcerga NPUCYTCTBYET
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jJoruka wu3nokeHus. CTyIEHT UCHBITBIBACT 3aTPyAHEHHS IIpU
IIPUBEJICHUNU [TPAKTUYECKUX ITPUMEPOB.

He BoimonHen onauH wnu  Oojee BUAOB Yy4eOHOM paloOTHI,
MPEeIyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyAEHT JEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHWI, YMEHUH, HABBIKOB MPUBEICHHBIM B
TaOMUIaX T[OKa3aTelei, MJOMyCKAIOTCS 3HAYUTEIbHBIC OIIUOKH,
HeynosnerBopurenbHo . .

MPOSIBIIICTCS. OTCYTCTBHE 3HAHWW, YMEHUH, HABBIKOB IO PSIy
MOKAa3aTeJIeH, CTYICHT UCITBITHIBACT 3HAYUTEIIHHBIC 3aTPYIHCHHS ITPH
OIIEPUPOBAHUHU 3HAHUSMHU U YMCHHUSMH IPH MX MEPEHOCE HA HOBBIC

CUTyalluH.

@DOHJIbI OLIEHOYHBIX CPEACTB MPEJCTABICHb B MPHIOKEHUSIX K padouei
porpaMme.

7. YueOHO-MeTOAN4YecKOe U HH(POPMAIMOHHOE o0ecriedeHHe TUCHMIIIMHBI

a) OCHOBHAS JIUTepaTypa:

1. Komapoa H.A. XomoaunbHble yCTaHOBKH. OCHOBBI IPOEKTHUPOBAHMS
[DnexTpoHHBIN pecypc]: yueO. mocobue — InekTpoH. jgaH. — Kemeposo:
KemTHIIIL, 2012. — 368 c.

2. lIsetkoB O.b. PacyeT ropu3oHTaILHOIO KOXYXOTPYOHOTO HCHApUTENs
XOJIOIUIILHOM ycTaHOBKH [DnekTpoHHblid pecypc] / O.b. LBetkos, FO.A. JlanTes,
I".JI. ITarakoB. — DnekTpoH. naH. — Cankr-IletrepOypr: HUY UTMO, 2008. — 31
C.

3. TenoBble 1 KOHCTPYKTUBHBIE PACUEThl XOJOAWIBHBIX MAIIWH, TEMJIOBbBIX
HacocoB U TepMmoTpaHchopmaropoB. Y. 2. PacyeT pOTOpPHBIX KOMIIPECCOPOB
XOJIOIUIIBHBIX MAIIMH: y4eOHoe ocodue [IIeKTpoHHbIN pecypc]: yued. mocodue /
A.H. HockoB [u n1p.]. — Dnektpon. gaH. — Caunkt-Iletepoypr: HUY U'TMO, 2017.
— 95 c.

4. Illupses IO.H. Pacuer BO3IyHmIHOrO KOHJIEHCATOPAa XOJOJHIBHON
YCTaHOBKU: MeTO/. yKa3aHUsi K CaMOCTOSITEIbHOM paboTe Al CTYJEHTOB BCEX
crell.  (akyJbTeTOB  XOJIOJUJIBHOM  TEXHUKH, KPUOTEHHOW TEXHUKH U
KOHJIUIIMOHUPOBAHUSL BO3/lyXa OYHOU (popMbl 0OydeHUs: [DIEKTPOHHBIN pecypc:
yue6. nmocodue / FO.H. IlupsieB, K.B. I'yceB. — Dnexrpon. gan. — CaHKT-
[TerepOypr: HUY UTMO, 2010. — 22 c.

5. ®omuueB A.B. Tpancdopmanus TemioThl B KOMIIPECCOPHBIX YCTAHOBKAX
XOJIOAWIBHON M KpuoreHHOW TexHukH. Yacth 1 [DnexkTpoHHBIN pecypc]: yueoO.
nocodue — DnekTpoH. nan. — MockBa: MI'TY um. H.3. baymana, 2010. — 34 c.

0) JOMOJIHMTEJIbHAS JIUTEpaTypa:

1. JI3uno A.A. TemioBele HAcOoChl M TEpPMOTpaHCHOPMATOPHI: Y4eOHO-
METOIMYECKoe TocoOue [DIeKTpOoHHBIN pecypc]: ydel.-meTon. mocodme / A.A.
M3uno, O.C. Manuauna. — Dnektpod. gan. — Cankrt-IletepOypr: HUY NTMO,
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2015. — 68 c.

2. upsie FO.H. Pacuer ropu3oHTaIbHOI0 KOXKYXOTPYOHOrO KOHJIEHCATOpa
XOJIOAWJIBHOM YCTaHOBKM: MeToA. yKa3aHusi K CaMOCTOSTEIbHOM pabdoTe mis
CTYJICHTOB BceX crell. (paKkyIbTEeTOB XOJI0AWIbHOU TEXHUKHU, KPUOTCHHON TEXHUKHU
U KOHJAUIIMOHUPOBA-HUSA OYHOM (PopMbl OOyUeHUsT [DIEKTPOHHBIN pecypc]: yueO.
nocobue / FO.H. Mupsie, K.B. I'yce, M.A. ApcenbeB. — DNEKTpPOH. JaH. —
Cankr-IlerepOypr: HUY UTMO, 2009. — 30 c.

3. upsieB FO.H. Pacuer ropu3oHTaIBHOTO KOXKYXO-TPYOHOTO KOHJIEHCATOpa
XOJIOJUILHON YCTAaHOBKHU: Y YeOHO-METOIMUECKOE IMTOCOOHE [ DIEKTPOHHBIN pecypc]
: yue0.-meton. mocobue / FO.H. lupsies, B.B. Mutpomnos. — D1eKTpoH. naH. —
Cankr-IlerepOypr: HUY UTMO, 2017. — 58 c.

4. KpynenenkoB H.D. DnexkTpoHHBIE  PEryjsTOpbl  TeMIEpaTypbl
(xouTposepsr) ¢upm Danfoss, Eliwell, AKO. Hacrpoiika mapamerpoB u
aNnropuT™Ma pabOoThI XOJOMIBHON YCTAaHOBKH [ DJIEKTPOHHBIN pecypc]: yued.-MeTo 1.
nocobre — DnekTpoH. naH. — Cankr-IlerepOoypr: HUY UTMO, 2014. — 44 c.

5. Ilurapes B.E. XomoaunsHble MallMHbl U YCTAHOBKH KOHJIMITMOHUPOBAHUS
BO31lyXa [DneKkTpoHHbI pecypc]: yueb. / B.E. Ilurapes, IL.E. ApxumnoB. —
OnekTpoH. gaH. — Mocksa: YMII KT, 2003. — 424 c.

B) IPOrpaMMHOe o0ecrneyeHre 1 HHTePHET-PecypChl:

[Iporpammuoe obecnieyeHre He MPeyCMOTPEHO.

NHTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJIUYECKHE MaTepuaibl B
AJICKTPOHHOM BHje, mpeactaBieHHble Ha caiite (http://lib.mami.ru/ebooks/ B
paznene «bubmmorekay.

[lone3nsie  y4yeOHO-METONUYECKHME U  WH(MOpPMAIMOHHBIE  MaTepHaIbl
MPEJICTABJIEHBl HA CalTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MarepuajibHO-TeXHHUYECKOE o0ecriedeHue TUCHUIIIMHBI

CrneunanusupoBanHas ydeOHas jabopatopusi kadeapsl «lIpombinuieHHas
TeriosHepretrka» Ayn. AB2406, ocHaienHas 1ab0paTOpHBIMU YCTaHOBKaMHU:

- «Onpenenenune koddduieHTa TeMIEpaTyponpoBOAHOCTA CTAIA METOJIOM
PETYISPHOTO PEKUMAY,;

- «Onpenenenne kKodGHUIMEHTA TEIJIONEePEa4H TPU BBIHYKICHHOM TCUYCHUN
XKUIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenrne KodpUIMEHTa TEIUIONEPEIayll METOJOM PEryJsIPHOTrO
peXUMay;

- «Onpegenenne KodppuuueHTa TEIIOOTAAYN NPHU MYy3bIPbKOBOM KUIIEHUU
KUIKOCTH Ha LIWJIMHPE;

- «Omnpenenenue kodpPuimenHTa TEIIONPOBOAHOCTH TBEPJBIX T METOJIOM
HUIUHAPUYECKOTO CIIOS.
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http://lib.mami.ru/ebooks/
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika

Mynbetumenuiinas ayautopus kadeapsl «IIpoMbITieHHAs TETTIOYHEPTETHK A
Ayn. AB2415, ocHallleHHast OPrTEXHUKON U MyJIbTUMEIMA CPECTBAMU (IIPOEKTOD,
IIK u np.), skcnepuMmeHTanbHas koreinbHass Ha 0aze OAO BTU (Ha ocHoBaHuU
HoroBopa o corpyanudectse) ¢ cuctremoit KUII u aBromatuku.

9. MeToauyecKue peKoOMeHIalluu JAJIs1 CAMOCTOATEIbHOU PadoThI
CTYACHTOB

I. Maprommn JILA., CennukoBa O.b., CasenseB HM.JI. Meroauueckue
pPEeKOMEHJAlMi TI0 OpraHU3alMk  CaMOCTOSITENIbHOW  pPabOThl  CTY/IEHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnosHepreTuka W TEIIOTEXHUKAY,
npoduiib «TermnosHepreTnyeckne yCTaHOBKU, CUCTEMbI M KOMILIEKChDY. — M.: U3-
BO MoCKOBCKOro noianurexa, - 46 c.

10. MeTtoanueckne peKOMEeHIAUNH IS NPenogaBaTeas

[IpenogaBanurie AUCHUILIMHBI «XOJIOIUIbHBIE U TETUIOHACOCHBIE YCTAaHOBKM)
MMEET CBOEHM I1e/bl0 O03HAKOMUTH CTYJACHTOB C JOCTIXKEHUSIMU B OO0JacTu
MPUKIIATHON TETUIOPHEPIeTUKHU, JOOUTHCS YSCHEHUS HMMHU OCHOBHBIX METOJIOB
MPOCKTUPOBAHMS U pacueTa XOJOAUIbHBIX U TEINIOHACOCHBIX YCTAaHOBOK, MOPSIAKA
WX TIPUMEHEHMUS, IPUBUTH UM MPAKTUYECKUE HABBIKM MCTOJb30BAHUS ATUX 3HAHUU
K KOHKPETHBIM MTPOU3BOJICTBEHHBIM CUTYaIIHSIM.

IIpenonaBanue AUCUMILUIMHBI ocyIiecTBisieTcs: B cooTBeTcTBUU ¢ PI'OC BO.

L]enbro METOTUYECKUX PEKOMEHIAIMK SBIISICTCS MOBBIMICHHE d()PEKTUBHOCTH
TEOPETUUYCCKMX U TPAKTUYECKUX 3aHATUM BCIEICTBHE Oojee YeTKOM HuX
OpraHu3alyy MpenojaBaTeyieM, CO3/laHUsl 1IEJIEBbIX YCTAHOBOK IO KaXKJI0H TeMme,
CUCTEMATH3allMM MaTepuajia Mo Kypcy, B3aMMOCBA3M TE€M Kypca, IOJIHOIO
MaTepHUabHOTO0 ¥ METOIMYCCKOTO 00eCIIedeHNs 00pa30BaTeIbHOrO IIpoIiecca.

Cpeocmea obecnedeHus 0C80eHUsL OUCYUNTIUHDBL

[Ipy u3yueHUH IUCHUIUIMHBI PEKOMEHIYETCS MCIOIb30BATh CJICAYIOIIHNE
Cpe/CTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTEIBHYIO JTUTEPATYPY;

— METOJIMYECKHE yKa3aHUs U TTOCOOuS;

— KOHTPOJIbHBIE 3a/IaHUS JUTsI 3aKPETUICHUSI TEOPETUIECKOT0 MaTepHaa;

— DIICKTPOHHBIC BEPCUU (eepaTbHBIX 3aKOHOB, YYSOHUKOB M METOJIUYECKHUX
yKa3aHUM JJISI BBITIOJTHCHUS MPAKTHYECKUX PAOOT M CaMOCTOSITEILHOW PpPabOThI
OakanaBpoOB.

Memoouueckue pexomeHoayuu no Opeanu3ayuy U3y4eHuss OUCYUNIUHsL

JIisi MakCUMalbHOTO YCBOEHUSI JUCHMIUIMHBI PEKOMEHIYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH O00CYKICHUS.

B kadecTBe METOAMKMA TPOBEACHUS NPAKTUUECKUX 3aHATUA MOMKHO
NPEIOKUTD

1. Cemunap — oOCyXJeHHUE CYHIECTBYIOIIUX TOYEK 3PEHUS Ha MPOOJIeMy U
MyTH €€ PEIICHUS.

17



2. Temarmueckue AOKJIANbI, TO3BOJISIIONINE BbIpaOAaTHIBATH  HABBIKU
MyOJUYHBIX BBICTYIIJICHUH.

JIJIsT MaKCHUMaJIbHOTO YCBOEHHUS UCHIUILIUHBI PEKOMEHAYETCS MPOBEIACHUE
MUCBMEHHOTO Ompoca (TECTUPOBAHKWE) MATrWCTPOB IO MaTepuajaM JISKIUi u
npakTHueckux padot. [TogOopka BOMPOCOB AJi TECTUPOBAHUS OCYIIECTBIIACTCS HA
OCHOBE H3YYCHHOTO TEOPETHUYECKOTO Marepuaia. Takod TMMOAXOH TO3BOJSET
MOBBICHTh MOTHBAIMIO OakKajgaBpPOB TMPHU KOHCIEKTHPOBAHUM JICKIIMOHHOTO
MaTepuana.

JIJI1 OCBOGHHMSI HABBIKOB IIOMCKOBOM M HMCCJIE€HOBATCIBCKOM IESATCIBHOCTH
OakayaBp MUIIET KOHTPOJbHYIO padboTy miu pedepar mo BeIOpaHHON (CBOOOIHOM)
TEeMe.

Jlexyuu TpOBOJATCS B OCHOBHOM IMOCPEJICTBOM METOJIa YCTHOTO U3JI0KEHUS C
AIIEMEHTaMH MPOOJIIEMHOTO MOAX0a U OeCeIbl.

CemuHnapckue  3aHamus MOTYT UMETh pasHeie (Gopmbl  (pabota ¢
MCCIIEIOBATENIbCKON JINTEPATYPOU, aHAIU3 JAHHBIX HOPMAaTHUBHOW W CIIPABOYHOMU
JUTEpaTyphl, CIylIaHWE [OKIaJ0B W Jp.), BBIOMpaeMble NpEroaaBaTeieM B
3aBUCUMOCTH OT HHTEPECOB 0aKaIaBpOB U KOHKPETHOMN TEMBI.

Camocmosimenvnas paboma 0OakanaBpa BKIIOYAET B Ce€Osl AJIEMEHTHI
pedepupoBaHus W KOHCIICKTHPOBAHHUS HAYYHO-HCCIICIOBATEILCKOW JIMTEPATYPHI,
MOJATOTOBKM M HANMKMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKYy HAaBBIKOB YCTHBIX
yOJUYHBIX BBICTYIIJICHUH.

[IpoBepka kayecTBa yCBOCHMSI 3HAHUHM B TEUCHHUE CEMECTPa OCYIIECTBIISIETCS B
yCTHOM QopMe, myTeM OOCYXKACHHs TpoOJieM, BBIBOJMMBIX Ha CEMHUHApax u
MMCbMEHHOM, TyTeM BBITIOJHEHUs OaKalaBpaMH pa3HbIX M0 GOpME U COJECPIKAHHUIO
paboT ® 3aJaHud, CBSI3aHHBIX C TMPAKTUYECKUM OCBOCHHEM COJIECpKAHUS
JTUCIUTUIMHBL.  bakamaBpbl  JEMOHCTPUPYIOT B  XOJ€ TPOBEPKH YMEHHUE
aHAJIM3UPOBATH 3HAYUMOCTH U BBISBIATH CHCIU(PUKY PAa3TUIHBIX TPOOJIEM U TEM B
pamMKax M3y4aeMOU JUCIHIUIMHBI U €€ KOMIIOHEHTOB, 3HAHWE HAyYHOU U y4eOHO-
METOIMYECKON JuTepaTyphl. TeKylas mpoBepKa 3HAHUM U yMEHUN OakaiaBpoB
TaK)Ke OCYIIECTBIISICTCS Yepe3 MPOBEICHUE Psaa MPOMEKYTOYHBIX TECTHPOBAHUM.
HToroBas aTTecTars 1Mo AUCIMIUIMHE TPEITOIaraeT YCTHBIN 3a4eT WM dK3aMeH,
Ha KOTOPBIX IPOBEPSICTCS YCBOCHHE Marepuaia, YCBOCHHE Oa30BBIX MOHSATHI
JUCITUTUTHHBI.
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[Iporpamma cocrasiieHa B COOTBETCTBUM ¢ DefepanbHbIM IOCYy1apCTBEHHBIM
o0pa3oBaTeIbHbIM CTAHAAPTOM BBICHIETO O0pa3OBaHUs [0 HANPAaBJICHUIO
nonroroBku  13.03.01 «Temnmosnepretnka © TEIUIOTEXHHKa» ©  MNPOQHUITIO
«9HeprooOecreyeHue npearnpusTuny.

ABTOpBI

[Tpodeccop xadenpsl «IIpombllIeHHAS TETNIOIHEPTETUKA
K.T.H., JIOIICHT O.1O. YcanoBa

Homent kadenps! «I[IpombllieHHAasS TEII0IHEPTETUKAY)
K.T.H., JJOIICHT JILA. MaprouH

[Iporpamma  oOcyxneHa Ha  3acemanun  kadeapel  «lIpombimnenHas

TertodHepreTuka». [Iporokon ot 26 mas 2022 r. Ne 11.

3aBenyromuii kadeapoit «I IpoMbIlIeHHAs TEMII03HEPTeTHKA

K.T.H., IOLICHT JLLA. Mapromux

PykoBoaurtens OOII E.A. Yyraes

19



13.03.01 «Temn03HepreTuKka U TEMJIOTEXHUKA)

[Tpunoxenue 1
CTpykTypa u coiep:KaHue IMCHUUIINHBI «XO0J0AUIbHbIE U TEMJIOHACOCHBIE YCTAHOBKID) 110 HANIPABJIECHUIO MOATOTOBKH

o Bunst yueOHOI pabOThI, BKIFOYAS N
g CAMOCTOSTENbHYIO paboTy CTYICHTOB, H Bust caMmocTosTeIEHON paboOTHI DopMbl
Paznen S CTYJIEHTOB aTTeCTaIliH
3 TPYIOEMKOCTh B 4acax
© J I0/C J1ab CPC KCP K.P. | KII. | PTP | Ped. | Kip 2 3
JeBAThIi ceMecTp
Tema | Jlekuusi. BBenenue 9 1 16
1 CeMHHApCKOE 3aHSTHE 1
Tena Jlekuus. [IpuHumMnb padoThl X0J10AWIBHOM 9 5
) MAaIIMHBI 16
CeMHHapCKOE 3aHSTHE 1
Tema Jleknus. OCHOBHBIE 3JIEMEHThI X010 IUJIbHOM 9 > n
3 MAaIlMHBI 16
CeMHHapCKOE 3aHSITHE 2
Tema Jlexuus. Padora X010AMJILHOH MaIIHHBI 9 1
4 CeMHHApCKOE 3aHATHE 1 16 .
Br160pouHBIi TPHEMOYHBIH U TEKYIIUH KOHTPOJIb.
Jlexkuus. [IpuHOMNHAJbLHBIE CXeMbI X0J0IHIbHBIX 9
Tema | HEHTPOB € XOJOAWIbHBIMH MAIIIUHAMU € 1 16
5 BO3AYIIHBIM OXJIQXK/AEHUEM KOHIEHCATOPOB
CeMuHapckoe 3aHsTHE 2
Tema Jlekuusi. TepMoaguHaMuyeckne 0CHOBBI TEIJIOBBIX 9 1
P HACOCOB 14
CeMHHapCKOE 3aHATHE 2
Tema Jlekuusi. OTONUTENbHBbIE TENJIOHACOCHBIE 9 5 N
7 YCTAHOBKH 10
CeMHHApCKOE 3aHSITHE 2
Tema Jlekuus. [lpumMeHeHue TENJI0HACOCHBIX YCTAHOBOK 9 >
3 B TEXHOJOTHYECKHUX Mpolueccax 8
CeMHHApCKOE 3aHsTHE 1
dopma aTrecTanun 9 €)
Bcero 4yacoB o JUCHUILUIMHE B JEBSITOM CEMECTPE 12 12 120
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[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIEIO OBPA3OBAHMS POCCUUCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hampasnenue noarorosku: 13.03.01 Temnosnepreruka u TEMIOTEXHUKA
OII (mpodmitp): «dHEproodecneYeHUE MPEATPUATHI)
®opma 00yueHus: 3a04Has

Kadenpa: «IIpombliieHHas TEMI0IHEPreTHKA

P®OH/J ONEHOYHbLIX CPEACTB
O IMCHUIVINHE

«XO.]'IO[[I/I.]'II)HBIC U TCIIJIOHACOCHBIC YCTAHOBKHN

MockBa
2022



IHacnopTt ¢oH/a O1LIEHOYHBIX CPEACTB

Tabanma 1
K MPUIIOKEHUIO 2

X0J101MJIbHBbIE U TEIJIOHACOCHbIE YCTAHOBKH

DI'OC BO 13.03.01 TenjioTeXHHKA M TelJIOOHEPreTHKA

KOMIIETEHIIUA Ilepeyenb koMnoHenToB | TexHosorus dopma Crenenu ypoBHeii 0CBOeHHA
MHIAEKC OOPMYJINPOBKA GopmupoBanus OLICHOYHOTO KOMIIeTeHI[M i
cpeAcTBa
OIIK-3 | cnocobeH 1EMOHCTPHPOBATH 3HaTh: OCHOBHBIE Jlexmus, 3auer, ba3oBbIii ypoBEHB: CIIOCOOCH

NPUMEHEHHE OCHOBHEIX CIIOCO00B | MeTO/IbI OpraHU3aluK CEMHHaApCKHE BBITTOJTHCHHEC (dbopMyaMpoBaTh 33aHUS HA Pa3pabOTKy
MOJTyenHs, peobpasoBanus, METPOJIOrHYECKOIr0 3aHITHS, pacdeTHOI pabOThl| MPOEKTHBIX PEIICHUMN, CBI3aHHBIX C
TpaHCIIOpTa 1 MCIONB30BAHNA obecrneyeHust naboparopHble | MO OpraHu3arueil METPOJIOrHYECKOTO
TCIIJIOTHI B TCINIOTECXHUYCCKUX

TEXHOJIOTMYECKHUX 3aHATHUSA, WHIUBUAYATbHOMY| 00€CIeYeHHs] TEXHOJOTHYECKUX
YCTAHOBKAax U CUCTEMaAx

IIPOLIECCOB pelieHue 3a/IaHUIO0 IIPOLIECCOB NIPH MCIIOIb30BaHUH

yMeTh: OpraHuzoBbIBaTh | CUTYal[MOHHBIX TUIIOBBIX METOZ0B KOHTPOJISI pEKHUMOB

METPOJIOTMYECKOE 3aj1ad, paboThI TEXHOJIOTUYECKOTO

o0ecrnieueHue CPC 000py10BaHUS.

TEXHOJIOTMYECKHUX [ToBbIlIeHHBIN YPOBEHB: CIIOCOOECH

MIPOIIECCOB TIPH
WCTIOJIb30BaHUU THIIOBBIX
METOJIOB KOHTPOJIS
PEXUMOB PabOTHI
TEXHOJIOTHIECKOTO
o0opyoBaHus

BJageTh: MeTogamu
OpraHu3aluu
METPOJIOTHIECKOTO
obecrnieueHus
TEXHOJIOTHYECKUX
MIPOLIECCOB TIPHU
WCTIOJIh30BaHUH THUTIOBBIX
METOJIOB KOHTPOJISI
PEXKUMOB PabOTHI TEX.
o0opyoBaHus

dbopMynHupoBaTh 3a/1aHus Ha pa3paboTKy
HECTaHIapPTHBIX IPOEKTHBIX PEIICHUH,
CBA3aHHBIX C OpraHu3aIuen
METPOJIOTHYECKOT0 00ecreueHus
TEXHOJOTMYECKHUX IMPOLECCOB MPH
MCII0JIb30BaHUU TUIIOBBIX METOJIOB
KOHTPOJIS PEKUMOB PAOOTHI
TEXHOJIOTUYECKOTO 000PYI0BaHHS C UX
MOCIIEAYIOIIUM aHAIU30M




[IK-3

CrocoOHOCTh K BBIITOJIIHEHUIO
PacyeToB U MOCTPOCHUIO CXEM
OIIJI npu “cmoNb30BaHUU
THUIIOBBIX METOA0B

3HATH: MeTOoabl OCBOEHUSA

1 TOBOJKHU
TEXHOJIOTHYECKUX
MIPOIIECCOB

yMerthb: [IpoBoauts
OCBOCHHE U JIOBOJIKY
TEXHOJIOTHYECKUX
MIPOIIECCOB

BJajeTh: MeTogamu
MPOBEICHHS padOT 1O
OCBOCHHIO U JOBOJIKE
TEXHOJIOTHYECKHX
MPOLECCOB

Jlexmus,
CEMUHapCKHe
3aHSITHSI,
nabopaTopHbIE
3aHSITHSI,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

3auer,
BBITTOJTHEHUE
pacueTHO# paboThbI
1o
UHAUBUYAJIbHOMY
3a7]aHUI0

bazoBblit ypoBeHB: CIIOCOOEH K yUACTHIO
B paboTax Mo OCBOSHHIO U JOBOJIKE
TEXHOJIOTUYECKUX MPOIIECCOB
CEpUITHOTO M Pa3pabOTKU HOBOTO
TEIUIO3HEPTrEeTHYECKOTO,
TETUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTMYECKOT0 000PYI0BAHUS
[ToBbIlIEHHBIH YPOBEHB: CIIOCOOHOCTH K
Y4acTHIO B pab0Tax 1o OCBOCHUIO U
JIOBOJIKE TEXHOJIOTUIECKUX MPOIECCOB
10 TIPOEKTaM C YCIOKHEHHBIMU
YCIIOBHUSIMH, TEXHHUKO-DKOHOMHYECKOTO
1 (QYHKIMOHAIBHO-CTOMMOCTHOTO
aHanu3a 3 (EeKTUBHOCTH
HECTaH/IAPTHBIX MMPOCKTHBIX PEIICHUH, C
UCTIOJIb30BAHUEM MPHUKIIATHOTO
MIPOTrPaMMHOTO 0OeCTIeUeHUs TSt
pacueTa mapaMeTpoB U BbIOOpa
CEepUIHOTO U pa3paboTKH HOBOTO
TETUIO3HEPTETHYECKOTO,
TETUIOTEXHUYECKOTO 1
TETUIOTEXHOJIOTUIECKOTO
000py/TI0BaHUSB HECTAHTAPTHBIX
MIPOM3BOJICTBEHHBIX CUTYAIIHSX C UX
MOCTIETYFOIIUM aHATH30M




[1IK-4

CriocoOHOCTB K pa3paboTke
MEPONPUITHI IO SHEPTo- U
pecypcocoepexenuto Ha OIT]]

3HaTh: MeToabl
NPOBE/ICHUS TUIIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHIECKOTO
obopyioBaHus,
MOHTa)KHBIX, HAJIATOYHBIX
¥ IyCKOBBIX paboT
yMeTh: O0ecnieunBath
IPOBE/ICHUE THUTIOBBIX,
TJTAHOBBIX UCIIBITAHUN U
PEMOHTOB
TEXHOJIOTHIECKOTO
obopytoBaHus,
MOHTa)KHBIX, HAJIQTOYHBIX
¥ IyCKOBBIX paboT
BJIaJleTh: MeTtogamMu
TIPOBE/ICHUS TUTTOBBIX,
TUTAHOBBIX UCTIBITAHUN H
PEMOHTOB
TEXHOJIOTHIECKOTO
obopyIoBaHus,
MOHTa)KHBIX, HAJIQTOUHBIX
¥ IyCKOBBIX paboT

Jlexmus,
CEMUHapCKHe
3aHSITHSI,
nabopaTopHbIE
3aHSITHSI,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

3auer,
BBITIOJTHEHUE
pacueTHOI paboThI
o
WH/IMBUIYATbHOMY
3a1aHUIO

ba3oBelii ypoBeHb: ciocoOeH
y4acTBOBATh B TUIOBBIX, TNITAHOBBIX
UCTIBITAHUSAX U PEMOHTAX
TEXHOJOTUYECKOT0 000pyI0BaHUS,
MOHTa)KHBIX, HAJIQJOYHBIX U ITyCKOBBIX
paboTax B CTaHJAPTHBIX
IIPOM3BOJICTBEHHBIX CUTYaIHAX
[ToBbIICHHBINH YPOBEHB: CITIOCOOSH
Y4acTBOBATh B TUITOBBIX, INIAHOBBIX
UCTIBITAaHUAX U PEMOHTAX
TEXHOJIOTUYECKOTO 000py10BaHHUS,
MOHTa)KHBIX, HAJIQJ0YHBIX U ITyCKOBBIX
paboTax B HECTaHJAPTHBIX
MPOU3BOJICTBEHHBIX CUTYAlUsIX C UX
MOCTIETYFOIIIUM aHATH30M




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIe MATEPHUAJIbI, He00X0AUMbIe J1JIsl
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIIuX 3Tanbl GOpMUPOBAHHMS KOMIIETEHIUIl B MpoLecce
OCBOEHUsI 00pa30BaTe/ILHOI NPOrpaMMbl B paMKaX Y4eOHOMH THCHHUIIMHBI

[TepeueHb nmpakTUYECKUX pabOT MO TUCIUILIMHE

1. ITocTpoenue pabouyero HMKIA OAHOCTYNEHYATOrO XJIaJ0HOBOTO TEIIOBOIO
Hacoca ¢ pereHepaTuBHBIM TEIJIO0OMEHHUKOM U €ro pacyer.

2. Pacuer 3arpar Teria Ha XOJIOJUIbHYIO KaMepy.

3. Pacuer u moabop oOOpyIOBaHUS CHUCTEMBI BO3IyXOMOATOTOBKH
TeIIOHacoCHOM cymmibHOM yctaHoBkU (THCY).

4. Pacuer m moabop 00OpyJAOBaHUS CHUCTEMBI IMOJIOTPEBA ITOMUTHIBAOIICH
BOJIBI /ISl YCTAHOBKH 3aMKHYTOTO BOI000€CTICUCHUS IPEATPUSITHIA.

5. Pacuer BO3ayIHOTO KOHJEHCATOPA XOJIOAUIBHON YCTAaHOBKHU.

6. Pacuer ropu3OHTaIbHOTO KOXYXOTPYOHOrO KOHAEHCATOpa XOJOIUJIBbHON
YCTaHOBKHU.

7. Pacder ropH30HTAIIBHOIO KOXXYXOTPYOHOIO HMCHAPUTENS XOJOJHIBHON
YCTaHOBKHU.

8. Pacuer THY mns cucteMbl OTONIIEHUS.

9. PacueT BO3ayIIHOTO XOJOAUIbHHUKA.

[Tpunoxenue 4

Bomnpocsl k 3k3amMeny

1. Ponap XOJMONWIBHBIX M  TEIUIOHACOCHBIX YCTAaHOBOK B  pabote
TETJI0OHEPTreTUYECKOr0 KoMIuiekca PD.

2. Knmaccudukanust X0JIOAMIBHBIX U TETIOHACOCHBIX YCTAaHOBOK.
. [IpuaIIUIBEI pabOTHI XOJIOAMIFHON MAIITUHEI.
. OCHOBHBIE MOHSTHS, CBSI3aHHBIE C pa00OTON XOJOAUIBHOU MAIIMHBI.
. Cxema KOMIPECCUOHHOTO IIUKJIA OXJIKICHHUS.
. TeopeTu4yeCckuil IIUKIT OXJIAXKICHUS.
. PeanbHBIN [IUKIT OXJTOKICHUS.
. Ouenka 3(pheKTUBHOCTH IMKJIA OXJIAXKICHUS.
9. OCHOBHBIE JIEMEHTHI XOJIOAWIBHON MAIlIUHEI
10. Komnpeccop, ero KOHCTPYKIUS U MECTO B XOJOAWIBHOM YCTaHOBKE.
11. Komnpeccopbl MOPIIHEBBHIE.
12. PoTaninoHHbIE KOMIPECCOPHI BPAIICHHUS.
13. Crimpanbhbiil kommpeccop SCROLL.
14. BUHTOBBIE KOMITIPECCOPHL.
15. KongeHncaTop, €ro KOHCTPYKIMUS U MECTO B XOJIOJAWIBHON YCTAHOBKE.
16. KongeHcaTopsl ¢ BO3IYIIHBIM OXJIaXJICHUEM.
17. KongeHcaTopsl ¢ BOASHBIM OXJIAXICHUEM.

01N DN kW



18. Ucnapurenb, €ro KOHCTPYKILHS U MECTO B XOJIOAUIBHON YCTAaHOBKE.

19. BeHTuasTop, €ro KOHCTPYKILHS U MECTO B XOJOAWIBHON YCTAaHOBKE.

20. PerynsaTop noToka, €ro KOHCTPYKIUS U MECTO B XOJIOJAUIBHON YCTAHOBKE.

21. PaboTa x0JI0JUILHON MaIlIUHBI.

22. PaboTa x0JI0JUILHON MaIlUHBI B PEKHUME TETJIOBOTO HAcOCa.

23. PaboTa X0I0AMJIbHOW MAaIIMHBI TIPU HU3KON TeMIepaType OKpYKarollero
BO3/yXa.

24. IlpuHUMOUATBHBIE CXEMbl XOJIOAWIBHBIX ILEHTPOB C XOJOAMIHHBIMU
MalIMHAMU C BO3YIIHBIM OXJIaXI€HUEM KOHJIEHCATOPOB.

25. OJOHOKOHTYpHas MpUHIMIHWAIbHAs CXE€Ma XOJOAWJIBHOTO IIEHTpa C
MOHOOJIOYHBIMU XOJOIUILHBIMU MAIIMHAMH HAPY>KHOU YCTAaHOBKHU.

26. OOHOKOHTYpHAas MPUHIMIIKAIBHAS CXE€Ma XOJOAWJIBHOTO IIEHTpa C
XOJIONWIBHBIMUA ~ MalllMHAMH  BHYTPEHHEH  YCTAHOBKM U BBIHOCHBIMU
KOHJICHCATOPHBIMU OJIOKaMH.

27. OIHOKOHTYpHas MPHUHIMIIMAIBHAS CXeMa XOJOAWIBHOTO IEHTpa C
MOHOOJIOYHBIMU XOJIOAWIHLHBIMU MaIlIMHAMU BHYTPEHHEN YCTAHOBKHU.

28. JIByXKOHTypHasi NpPUHUHUMNHUAJIBHAS CXE€Ma XOJOJWIBHOIO IEHTpAa C
MOHOOJIOYHBIMU XOJIOAUIBHBIMU MallIMHAMU HAPY>KHOU YCTaHOBKHU.

29. TepMOaMHAMHYECKHAE OCHOBBI TEIJIOBBIX HACOCOB.

30. McTopusi co3aaHus TEMIOBBIX HACOCOB.

32. Ob6nactu npumenenust THY.

33. TepmoaHAMHUYECKUI LUK TETJIOBOTO HAcoca.

34. Kiaccudukaliys TeTIoBbIX HACOCOB.

35. KoMnpecCHOHHBIE TETIOBBIE HACOCHI.

36. Temoucnoap3yoIKe TEMI0BbIC HACOCHI.

37. Uctounuku temiotsl THY.

38. OTonuTenbHbIE TEMIOHACOCHBIE YCTAHOBKHU.

39. OTonuTeNbHbIE TEMIOHACOCHBIE YCTAHOBKHU.

40. YcnoBusi 3KOHOMUYHOCTH MPUMEHEHHSI TETUTOBBIX HACOCOB.

41. Pacuet 1 noaoop o00py10BaHUS TEMIIOHACOCHBIX YCTAHOBOK.

42. ITpumMeHeHue TEIIOHACOCHBIX YCTAHOBOK B TEXHOJIOTMYECKUX MPOLECCaX.

43. IlepcnexkTuBHBIE O0OJACTH TPUMEHEHUS TEIUIOHACOCHBIX YCTAaHOBOK B
MIPOMBIIIJIEHHOCTH.

44. OcoOEHHOCTH TEXHOJIOTUYECKHUX PEKUMOB TpoiieccoB B THY.

45. TennoHacOCHBIE CYIINIIBHBIE YCTAHOBKHU.

46. KoHIUITMOHUPOBAHUE BO3/TyXa U TEIIOBBIE HACOCHI.

47. OCHOBHBIE TIPOIIECCHI U MPUHIIUI PabOTHl 000PYIOBaHUS TETIOHACOCHBIX
YCTaHOBOK.

48. MeToauku pacyeTa MalllMH U alllapaToB TEIJIOHACOCHBIX YCTAHOBOK MPHU
3aJIaHHBIX MTapaMeTpax U TEIJIOBBIX HArpy3Kax.

49. OcHOBHBIE TMOHATHS O TEOPETUYECKUX U  JCHUCTBUTEIIbHBIX
TEPMOJIMHAMMYECKUX LUKJIaX PabOThl TEMJIOHACOCHBIX YCTAaHOBOK.

50. Meroasl MPOEKTUPOBAHUS CHUCTEM C MCHOJb30BAHMEM TEIJIOHACOCHBIX
YCTaHOBOK.



[Ipunoxenue 5
IIpumepsl 3aaa4 115l NPAKTHYECKUX 3aHATHI

3agaya 1. PaccunrtaTh TOpPU3OHTAJIbHBIM T'PYHTOBBIM TEIUIOOOMEHHUK U
nos00paTh TEIJIOBOM HAcOC Il OTOIUIEHWs 3AaHus. PacueTrHas Harpy3ka Ha
cucteMy oTtoruieHus cocrasiseT 80 kBT, TemmonpoBoaHOCTH IpyHTa paBHa 3
Bt/(m-°C).

[Ipu paboTre cucTeMbl OTOIUIEHUS MpPU Hapy HOU Temmeparype Huxe +8°C,
3HaUYE€HHE YHCJIa YacoB MakcuMyma paBHO 2320 (paccuMTaHo B MporpaMme
MOJIDH), npu »stom koaddunment 3arpy3ku pasen 0,264. Omnpenensiem
TpeOyeMyI0 MOIIHOCTh TEIJIOBBIX HACOCOB 1O hopMyJIe:

Qm =120-0,264-2=63,3kBT.

Jlsis Toro, 4utoObl MpuHATH Hanbonee 3(PGHEKTUBHBIN BapuUaHT yCTaHOBKH,
MIPOBENIEM PsJl PACUETOB Ha pa3IMYHbIC 3HAYCHHS unciia TpyO B Tpantiee (1, 2 u 4)
u Temneparypsl antudpusa (-10, -6 u -2°C). ITokaxeM Kak TPOBOJUTCS OJHH W3
pacyeToB: ofHa TpyOa B TpaHiliee U Temneparypa antudpuza -10°C

[IpuaumaeM k ycraHoBke TeruioBod Hacoc Gupmbl CIAT mapku LGN. [Ins
TaKuX TEIUIOBBIX HacocoB BeiOMpaeM COP, koTopriit Oynet paBeH 2.35. MoImHOCTh
IPYHTOBOT'O TETNIOOOMEHHHMKA COCTABUT:

Qrr=63,3-(2,35-1)/2,35=36,36 xBT.

Her manHBIX 1O TerjiooTnade B TpaHIIee C OAUHOYHOW TpyOoi. Ilosromy
OepeM aHAIOTMYHYIO TpaHiie, HO ¢ 2-msi Tpybamu. CpenHee 3HaYCHUE
oToOpanHo# TernoThl co 100 M TpaHIeu, 3a OTOMUTEIBHBIN Mepruoa paBHO 2391
Bt. Ha 100 M TpyOBI TEMI0CHhEM COCTABUT:

2391/2=1196 B1/100 m
Ecnu B TpaHiee J€KUAT HE 2, a TOJIBKO OJHA TPyOa, TO TEIIOCHEM C yUYETOM
K:p cocTaBur:
1196-1,45=1730 B1/100 m
OO6mias jyHa TpYO U TpaHIIEW COCTABUT:
Lip= Lipan =36360-100/1730=2098 wm.
PesynbTaThl pacyeTa 3aHOCHM B TabmuILy 6.
Pacxon anexTpudeckoil sHepruu onpeaensem mno hopmyie
Nroz[ = Ny23202

AHanu3 pe3ysbTaToOB pacuera MOKa3bIBAET, YTO HAMOOJIEe SIKOHOMUYHBIM, 10
CTaThe KaNUTAIbHBIX 3aTpaT, SBISIOTCS BapUaHTHI C TeMIlepaTypoil aHTudpusa
paBHo# -10°C. DTO BapuaHThl ¢ MUHUMAJIBHBIM KOJMYECTBOM TpyO W OOJIBIIUM
TUTIOPa3MEPOM TEIJIOBOTO Hacoca. Takue NpoeKkThl Hambojee MOMyIspHBl B
[HenTpansHoii EBpome, 4To cBA3aHO ¢ HegocTarkoMm Iuiomane. Hecmorps Ha
O0JBIIHE KaUTATBHBIC 3aTPAThI, BAPUAHT C TEMITepaTypoil anTudpusa paroi -2°C
UMEET MEHbBIINE OHKCIUIyaTallMOHHBIE 3aTpaThl, 4YTO CBS3aHO C MEHBUIUM
TUIIOPa3MEPOM  TEIJIOBOTO Hacoca. bonblnee KoauyecTBO Tpyd Tpedyer
3HAYUTEIBHBIX IUIOMIAAEH JUIsi WX pa3MmelleHus. Takue NTpoeKThl Haubojee
nonysipusl B CIIA u Kanage. Cka3atb O TOM, Kakod BapuMaHT HMMEET
0€30roBOpPOYHBIE MPEUMYIIIECTBA, HE MPEACTABISAETCS BO3ZMOXKHBIM. OTKJIOHEHUS



MCXKOAY 3aTpaTaMu BIIOJIHC YKIIAQAbIBAIOTCA B paMKd TOYHOCTH IIPOBCACHUA
BBIYUCJIUTCIIBHOTO SKCIICPUMCHTA.

Tabnuna 1
CBOI[HaH Ta6HHHa PE3YJIbTATOB pacucTa
MapameTpbl Pa3wvep 1 Tpy6a B TpaHLiee 2 Tpy6bl B TpaHLuee 4 Tpy6hbl B TpaHLlee
HoCcTb | TemnepaTtypa aHTucpusa | TemnepaTypa aHTudppusa | Temnepatypa aHTudpumsa
-10 -6 -2 -10 -6 -2 -10 -6 -2

Obwas MoWHOCTL | g | 199 120 120 120 120 120 | 120 | 120 120
KOTENbLHON
Tpebyemas Tenno-
nponssoan- kBr | 6330 | 6330 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30 | 63.30
TenbHOCTb

[TenyioBoro Hacoca
MOLLHOCTb MMKOBBIX|

kBT 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7 56.7

ONEKTPOKOTIOB

coP 2.35 2.65 2.90 235 | 265 | 290 | 235 | 265 | 2.90
MoLyHoCTb

rPYHTOBOTO kBT | 36.36 | 39.41 | 4147 | 36.36 | 39.41 | 36.36 | 39.41 | 41.47 | 41.47
TennoobmMeH-H1Ka

OToGpaHHas

rennotaHa 100mM | kBT | 1.73 1.20 0.65 2.39 166 | 0.90 | 352 | 244 | 132
TpaHLLEem

Nnnra Tpanien M | 2097.74 | 3274.88 | 6355.93 | 1520.86 | 2374.29 |4608.05|1033.14|1612.88| 3130.29
[nvna Tpy6 M | 2097.74 | 3274.88 | 6355.93 | 3041.73 | 4748.58 |9216.09|4132.55|6451.52|12521.17
Mapka 350z | 300z | 250z | 350z | 300z | 250z | 350z | 300z | 250z
ITennoHacoca

MacnopTHas 125.00 | 107.00 | 90.00 | 125.00 | 107.00 | 90.00 [125.00|107 .00| 90.00
MoulHocTb TH

N kBT | 26.94 | 23.89 | 2183 | 26.94 | 23.89 | 21.83 | 26.94 | 23.89 | 21.83
CronmocTs TH $  |18750.00[18190.00]17100.00|18750.00[18190.00]17100.0/18750.0| 18190.0|17100.00
CroumocTs Tpy6 $ | 1048.87 | 1637.44 | 3177.96 | 1520.86 | 2374.29 |4608.05|2066.28|3225.76 | 6260.59
CrovmocTe $ 550.4 | 873.3 |1637.44 | 608.35 | 949.72 |1843.22| 619.88 | 967.73 | 1878.18
TpaHLwwen

Croumoctk $ 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500 | 1500
MMNKOBOIO KOTNa

[lpouue kan. $ | sooo | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000
saTparsl

Z';fggTKa"”Ta”b”"'x $ | 29858 | 30200 | 3147.3 | 30379 | 31014 | 33051 | 31879 | 31014 | 33051
[OkoHOMUSA

9NEKTPUYECKON kBT1-uac 0 14149 | 23703 0 14149 | 23703 0 14149 | 23703
OHeprum

3apaua 2. [lonp3ysce A, s - quarpamMMoi BoasHOTO Tapa, nmocuutarh KIIJ]
nukia PeHkrnHa Ha HACBIIIEHHOM Mape TMpU JaBJIeHUH nepes TypouHoit 9,8 Mlla.
CpaBauth ¢ KIIJI nukina KapHo, nMeromero te k€ mapameTpbl, a TaKKe LHMKJa
Penkuna npu neperpese napa a0 540 °C. JlaBnenue 3a typounoii 4 xlla.

Pewenue:

Temneparypa Hackimenus npu p = 0,8 MIla pasua 309 °C, a npu p = 4-107
MIla — 29 °C. KII/ unkna Kapuo B 3rom nuanazone temneparyp pasen 0,48. KITJ]
uukinoB Penkuna — 0,4 u 0,43.

3agaya 3. Pacuer TepMOAMHAMUYECKOTO IHMKJIa IMapOKOMIIPECCHOHHOTO
termioBoro Hacoca Waterkotte DS 5010.5 Ai NC.
HUcxoouwvie oaunvie:

Xnanmorent: R410A.
MomHocTs noTpebisemas/otnaBaemas: 1,5/7,3 kBT.



l. TEMIIEpaTypa paccoiia Ha BXOJI€ B TEIIOBOM Hacoc: f1=12, 1°C;

2. TEMIIEpaTypa paccoiia nocie TeIoBoro Hacoca: #2=38,7 °C;

3. TeMIlepaTypa ropsiueii BoJbl Ha BXOJIE B TEIUIOBOM Hacoc: t;1=31,9 °C;

4. TeMIlepaTypa ropsiueil Bo/ibl ocie TEIIOBOIO Hacoca: =36,8 °C;

5. TeMIeparypa okpyxarouen cpensl: (=19 °C;

6. nepenajpl TEMIEPATYPhI HAa BBIXOJIE U BBIXOJE U3: ucnapureis: Aty,=3,4
OC,

7. nepenaabl TEMIEpPaTypbl Ha BBIXOJAE M BBIXOJE M3 KOHJIEHCATOPA:
At=4,9 °C.

Pewenue:

1. TemnepaTtypa ucnapeHusi ppeona:

th =t — Aty =15,3 °C.

2. ITo Temnepatype ucnapenus ;= 5,3 °C no Tabnunam TepMOIUHAMUYECKUX
cBoicTB xJyagareHTa R410a B COCTOSIHUM HACBILEHUS WM O p, h-Tuarpamme
(ITpunoxxenne 1) onpenensitorcsl mapaMeTpbl B TOUKE / — SHTANbIMSA Ha MPaBOU
NOTPAaHUYHOU KpUBOU A" U 1aBlIeHUE p:

hi1 =430 xJIx/kr;

pu= 0,92 MIla, Touka / oTMe4aeTcs Ha p, h-TuarpaMmme.

3. TemnepaTypa KoHAeHcauu GppeoHa:

tx=ter tAt = 41,7 °C.

4. Tlo TemmepaType KOHACHCALUU #c MO TabIUIAM TEPMOJAMHAMUYECKUX
CBOICTB WJIM MO p,h-TuarpaMMe ONpeAeaIOTCs TapaMeTpPhl B TOUKE 3 — SHTAIbIIHUS
Ha JIEBOW MMOTPaHUYHOMN KPUBOM /' U AaBIEHUE p:

h3 = 275 k]JIx/kT;

px =2,5 MIla, Touka 3 oT™MeuaeTcs Ha p, h-Auarpamme.

5. Ha p,h-nuarpamMmMe Ha mnepeceyeHUH JUHUU TMOCTOSHHOW SHTpormuu Si,
NPOXOoAdIel yepe3 TOUKy [/, U JIMHUU U300aphl pk, MPOXOASAIIEH yepe3 TOUKy 3,
ONIpENENATCS TOYKa 2a, 3aTe€M [0 JWarpaMMme ONPENEseTCs SHTAJbIUsA B 3TOU
TOYKE:

ha= 450 x{x/kr. S =2,22

6. Anunabarnsiii KI1/] komnpeccopa na:

_ 273+t
ne=098553, /=91 %
OHranbenus GpeoHa mocie CHKATUs C Y4eTOM MOTEPh:
hoa— h
o= Iy + % = 451,98 K]/

[To 3Hauenuto >HTATBIMK /o= 451,98 kJDK/Kr U naBiaeHuto px = 2,5 Mlla Ha
auarpamMMme oTMeuaercs Touka 2. TeMreparypa B 3TOM TOUKe

=60 °C.

7. Ilo 3Hadenuto sHTANBINH h3 = ha= 275 xJ[>x/kr u naBnenuto p,= 0,92 Mlla
Ha luarpamMMme oTMe4daeTcs Touka 4.

8. Y nenbHbIe TEIJIOBBIE HAIPY3KH B y3JIaX TEIJIOBOTO HAcOCa:

qu=h1— ha= 155 xJx/kT;

qx= h2— h3 = 176,95 x]JIx/xr;



lex=ha— h1 = 21,95 x]JIx/KT.

[IpaBUIBLHOCTH pacyeTa OnpeAeIseTcsl MPOBEPKOM TEIIOBOTO OanaHca

qu + lex = g KIK/KT.

155+21,92 =176,92 xJIx/kr.
TeruioBas Harpy3ka TEII0BOrO HAacoca:
G = gx= 176,92 xJx/kr.

10. IToka3zatenb sHepreTUyecKkoi 3pheKTUBHOCTH TEIJIOBOIO HAcoca:

— ko3¢ duLreHT TpaHcHOopMaIUU TETUIOTHI:

cop =L =3 06:

CXK

PeBYJII)TaTBI pacucTOB TCPMOJNHAMHWYCCKHUX MUKJIOB I10 JaHHBIM ITPOBCACHHBIX

AKCIIEPMMEHTOB 3aHECTH B Ta0JI. 1:

(pacueTHsblit)

Tabmanma 2
[Tapametp En. 3HayeHue
U3MEPEHHUSI
TemnepaTypa OKpyx)aruien cpensl to °C 19
TeMnepaTypa HU3KOIIOTEHIUAIIBHOTO °C 12,1
TEMJIOHOCUTEJISI Ha BXOJIE B TEIJIOBOM HACOC fy1
TeMmreparypa HU3KONOTEHIIUAIBHOTO °C 8,7
TEMJIOHOCUTENSI OCJIE TEIJIOBOIO HACOCA fin2
Temmeparypa BEICOKOITOTEHIHAIIBHOTO °C 31,9
TEIJIOHOCUTENS. HA BXOJIE€ B TEMJIOBOM HACOC ta1
Temmeparypa ropsiued BOJbI MOCIIE TEIIIOBOIO °C 36,8
Hacoca ts
Koaddumument tpanchopmanuu TemioTsl (1Mo - 8
JATYUKY)
Koaddumment tpanchopmarum TermioTsl - 8,06

Tabnuia TepMoAMHAMUYECKUX CBOMCTB xyamareHta R410a B coctosHuu

HACBIILIEHUS U p,h-TuarpaMma:
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Enthalpy [kI/kg]
Tabmmma 3
TepMoauHamuueckue cBorMcTBa xaagarenra R410a B cOCTOSIHUM HACHIIIIEHUS
HacbiweHHas Xnagkoctb HacblweHHbI nap
YpenbHa YnenbHa
Temnepatypa,’ [aBneHne YpenbHas A [aeneHne YpenbHas A YhenbHas
HacbILLEHN ”:0&'73? 3HTanbMM GHT;)O”M HacbILWEeHM n:c":r';;? SHTanbMM 3HTﬂpOI‘Il/I napc::g::;c?sam
a, 10° Ma ’ A, KIx/kr K,EI,M(/(Kr* a, 10° Ma ’ A, KIK/Kr K,D,)K/(Kr* 5, KIDKKT
K) K)
-50 1,123 1339,761 1314 0,726 1,122 4,526 401,5 1,936 270,1
-45 1,417 1325,036 | 137,8 0,754 1,415 5,616 404,6 1,924 266,8
-40 1,770 1309,941 144,2 0,782 1,767 6,909 407,5 1,913 263,4
-35 2,191 1294,45 150,7 0,809 2,187 8,435 410,5 1,902 259,8
-30 2,689 1278,534 | 157,3 0,837 2,683 10,224 413,3 1,891 256,0
-25 3,273 1262,162 | 164,0 0,864 3,265 12,312 416,1 1,882 252,0
-20 3,954 1245,297 | 170,9 0,891 3,944 14,738 418,8 1,872 247.,8
-15 4,743 1227,897 | 177,9 0,918 4,730 17,546 421,3 1,863 2434
-10 5,651 1209,914 | 185,1 0,945 5,635 20,785 423,8 1,854 238,7
-5 6,690 1191,292 | 1925 0,973 6,670 24,511 426,1 1,846 233,6
0 7,872 1171,968 | 200,0 1,000 7,849 28,79 428,3 1,837 228,3
5 9,211 1151,863 | 207,7 1,028 9,184 33,696 430,2 1,829 2225
10 10,719 | 1130,887 | 2157 1,055 10,688 39,317 432,0 1,821 216,3
15 12,410 |1108,928 | 223,9 1,084 12,375 45,759 433,6 1,812 209,6
20 14,299 |1085,849 | 232,5 1,112 14,260 53,149 434,8 1,803 202,4
25 16,399 |1061,481| 2413 1,141 16,357 61,643 435,8 1,794 194,5
30 18,725 |1035,603 | 250,5 1,171 18,681 71,44 436,4 1,785 185,9
35 21,293 |1007,926 | 260,2 1,202 21,247 82,798 436,6 1,774 176,4
40 24,116 978,057 270,4 1,233 24,070 96,062 436,2 1,763 165,9
45 27,211 945,435 281,2 1,266 27,165 111,722 435,2 1,750 154,0
50 30,592 909,218 292,8 1,301 30,549 130,504 4334 1,736 140,6




3apmaya 4. HailiTu MOIITHOCTH TEIUIOHACOCHOW YCTaHOBKH, pabOTaroIIeil 1o
ujeabHOMY MKy Ha ppeone R12BI1, ecnu TemmepaTypa BEpXHEr0 MCTOYHHMKA
paBHa 65°C, creneHb MOBBIIICHHS JIABJIEHUS KoOMIIpeccopa S, MOIIHOCTH
xomnpeccopa 10xBT.

3amaua 5. Onpenenutsh MOIIHOCTh TEIJIOHACOCHOM YCTaHOBKH, padoTaromen
Mo peajbHOMY IMKIYy 0e€3 mnepeoxiamutens Ha ¢peone RI12B1, 3amaBascek
MUHHMaJIbHON pa3HOCTBIO TeMIepaTyp B KOHJEHCATOpe, €CJIM TemIieparypa
BEPXHETO MCTOYHMKA paBHa 60°C, 3JIEKTPOMEXAaHUYECKUH K.I1.J. KOMIIpeccopa 7

-w=0,92, cTeneHp MOBBIMIEHUS AABIEHUA S5, MOILIHOCTh HAa MPHUBOJ KOMIIpeccopa
12kBrT.

3amaya 6. MomHOCTH TEIJIOBOIO HAcoca, padOTarolEro MO HIeaJIbHOMY
mukiy Ha ¢peone R12B1 pasna 15kBt Ha TemmeparypHom ypoBae +65 °C.
Heob6xonumo onpenenutb MOUIHOCTh Ha MNPHUBOJ KOMIIPECCOpa, €CIU CTENEHb
MOBBIIIICHUS JTABJICHUS paBHA 5.

3amaya 7. MONIIHOCTh TEMJIOHACOCHOM YCTAaHOBKHU, paboTtarouiei 1o
peanbHOMYy LUKy Oe3 mepeoxiaautens Ha gpeone ¢peone R12B1, cocraBiser
20xBt. TemnepaTypHblid ypoBEHb BEpXHETO UcTOUHUKA cocTasiseT 60°C. CreneHp
MOBBIIEHUS JIaBJIeHUs Kommpeccopa S5,3. HallThu MOIIHOCTP Ha MPHUBOJI
KOMIIpeCcCcopa, 3aJaBasCh €ro 3JeKTPOMEXaHUYECKUM K.I.J. U MHHUMAaJIbHOU
Pa3HOCTBIO TEMIEPATYP B KOHAEHCATOPE.

3anaua 8. TemnoBoil Hacoc paboTaet no uaeanbHOMY UKy Ha ¢hpeone R502.
Temmeparypa BepxHero ucrounuka papHa +60°C, cTeneHb MOBBIIICHUSI TaBICHUS B
KoMmIipeccope 4,2, HEOOXOAUMO OmNpeAenuTh KOIPGUIUEHT TpaHchHopMaIuu
TEIUIOTHI.

3agaua 9. TemmoBoit Hacoc paboTaeT TO peaTbHOMY IUKIY 0€3
nepeoxiiagurens Ha ppeone R502. Temneparypa BepXHEro UCTOYHUKA COCTABIISIET
+60°C, creneHp MNOBBIMIEHUS [JaBJIeHUS B Kommpeccope 5,8. 3amaBaschk
MUHHMaJIbHON PAa3HOCTBIO TEMIIEpaTyp B KOHJEHCATOpEe, HEoOXOAuMO HaWTH
ko3 puIeHT TpaHchopMauu TEIUIOTHI.

3agaua 10. Temneparypa HMKHETO UCTOYHHUKA cocTaBisieT +5°C, MOIIHOCTh
ucnaputenss 10KBT, crenens noBbieHus nasiaeHus 3,5. Onpenenautb MOIIHOCTb
TEIJIOBOT0 HAacoca, padoTaIOUIEro Mo uaeaabHOMy HUKITY Ha (ppeone R13BI.

3apaua 11. Temneparypa HUXKHEr0 HCTOUYHHUKA cocTaBisgeT 10°C, MOIIHOCTh
ucnaputenss 10kBT, creneHb MoBbIIEHUS AaBICHUS 5,5, 3JIEKTPOMEXaHUUYECKUM
K.I1.7. kommpeccopa 0,9. OnpenenuTs MOIHOCTh TETJIOBOTO HACOCa, pabOTAIOIIETO
Mo peajnbHOMY UMKy Ha ¢peoHe R12, 3agaBasch MHHUMaJIbHOM Pa3HOCTHIO
TEMIIEPATYpP B UCTIAPUTEIIE.

3amauya 12. TemnepaTypa BepxHEro UCTOYHUKA cocTaBisieT 60°C, MOIIHOCTh
ucnaputens 10xkBt, crenens noseimenns nasinenus 4,0. Onpenennuts MOITHOCTb
TEIJIOBOr0 Hacoca, padoTaroUIero no ujaeaabHOMy LUKy Ha ¢ppeone R12.



[Tpunoxenue 6
Bomnpocs! AJ151 CaMOCTOSITEJILHOTO U3YUYEeHUS

1. TenmoHacOCHBIE YCTaHOBKH HOBOI'O IOKOJIEHHS W MX MCIOJIb30BAHHE B
KauecTBE BBICOKOA(D(PEKTUBHONM 3HeprocOeperaroneil u SKOJOTMYECKH YHUCTOM
HHEPrOTEXHOJIOTUU AJI FTOPSYEro BOJOCHAOKEHUS.

2. HUcnonws3zoBanue TtermaoHacocHbix ycTraHoBOoK (THY) nns sHepretuku,
MPOMBIIIIEHHOCTH U npeanpusatuii KKX.

3. IlpunnunuansHas cxema pabotsl THY Ha BoasHOM mape u ee
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

4. THY B xauectBe anprepHaTuBHOTO wucTtouHuka ['BC mnorpebureneit
HEHTPATU30BAaHHOTO TEIUIOCHA0KEHUS B OTOMUTENIbHBIN MEPHOJ.

5. OCHOBBI TEPMOAMHAMHUKHN LUKJIOB TEMJIOIHEPIE€THUECKUX YCTAHOBOK.
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